Photo interpretation key to Michigan land cover/use by Hudson, W. D. et al.
PHOTO. INTERPRETATION K E Y  
. 
To ~ $ 4 - 1 0 0 4 8  
-/ 7741 /5& 
MICHIGAN LAND COVERIUSE 
W i l l i a m  R. Enslin 
W i l l i a m  D .  Hudson 
Dav id  P. L u s c h  
A P R I L  1983  
C e n t e r  f o r  R e m o t e  S e n s i n g  
M i c h i g a n  S t a t e  U n i v e r s i t y .  
E a s t  L a n s i n g ,  M I  4 8 8 2 4 - 1  2 2  1 
( 5 1 7 )  3 5 3 - 7 1 9 5  
(E84- 10048) PkiOTO INPERPBETAZION KEX TQ 
MXC&IGAli ZbYD COYEB/I)SE (a i ch igan  S t a t e  ' 
Uaiv . )  65 p iiC A 0 4 / H E  A 0 1  CSCL 14E 
Unclas 
G3/43 00048 
https://ntrs.nasa.gov/search.jsp?R=19840005573 2020-03-21T01:48:41+00:00Z
ACKNOWLEDGEMENTS 
F i n a n c i a l  suppor t  f o r  t h e  p r e p a r a t i o n  o f  t h i s  document was provided by t h e  
Michigan Resource Inven to ry  Program, Div i s ion  of Land Resource Programs, Michi- 
gan Department o f  Natura l  Resources,  Lansing,  Michigan. 
I n i t i a l  work and p re l imina ry  documentation was conducted i n  p a r t  under  NASA 
Grant  NGL 23-004-083. 
Addi t iona l  f i n a n c i a l  a s s i s t a n c e  was provided by t h e  Department o f  Geography, 
Michigan S t a t e  Unive r s i ty .  
TABLE OF CONTENTS 
Acknowledgements ........................................................ i 
Introduction............................................................l 
1 Urban and B u i l t  up Lands.............................................3 
1 1 R e s i d e n t i a l  
11 1 Mult i-family Res iden t i a l - -Medim t o  High Rise 
112 Multi-family Residential--Low Rise...........................4 
113 S i n g l e  Family/Duplexes.......................................5 
115 Mobile Home Park.............................................6 
12 Commercial, S e r v i c e s  and I n s t i t u t i o n a l  
121 Pr imary/Centra l  Business  D i s t r i c t  (CBD)......................T 
122 Shopping Center/Malls........................................8 
124 Secondary/Neighborhood Business  District.............,...,...g 
126 Instituti~nal.......................................~,.......lO 
1 3  Ind~strial......................................................ll 
138 I n d u s t r i a l  Parks............................................12 
14  T r a n s p o r t a t i o n ,  Communication and Uti l i t ies  
141 A i r  T r a n s p o r t a t i o n  
143 Water Transportation........................................13 
145 Communications..............................................l4 
146 Uti l i t ies  
17 Ex$ractive......................................................l5 
171 E x t r a c t i v e - 4 p e n . P i t .  .....................*............,..... 16 
172 Extractive--Underground 
173 Wells 
1731 O i l  Wells 
1732 Gas Wells...............................................17 
19 Open and Other 
191 Outdoor C u l t u r a l  
192 Outdoor P u b l i c  Assembly 
193 Outdoor Recreation..........................................18 
194 Cemeter ies  
2 A g r i c u l t u r a l  Lands. ................................................. 19 
21 Cropland 
211 C u l t i v a t e d  Crop 
212 Hay, Ro ta t ion  and Permanent Pasture.........................25 
2 2  Orchards,  Bush F r u i t s ,  Vineyards and Ornamental Hort.  Areas.....32 
221 Tree  F r u i t s  
222 Bush F r u i t s  and Vineyards....... ............................33 
2 3  Confined Feeding Operations. . . . . .  ...............................35 
24. Permanent P a s t u r e  
29 Other  A g r i c u l t u r a l  Lands............................*...........36 
3 Nonforested Lands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3  8 
31 Herbaceous Openland 
32 Shrubland 
33 P ine  o r  Oak Opening (Savannah) 
......................................................... 4 Forest  Land 40 
.................................. 411/412 Upland-Mixed Hardwoods 43 
413 Aspen-Birch 
........................................... 414 Lowland Hardwoods 44 
421 P ine  ........................................................ 45 
422 Other Upland Con i f er s  ....................................... 46 
423 Lowland Con i f er s  
.......................... 429 Managed Christmas Tree P l a n t a t i o n s  47 
5 Water Bod ie s  ........................................................ 49 
51 Streams and Waterways 
5 2  Lakes 
53  R e s e r v o i r s  
54 Great Lakes ...................................................... 50 
6 Wetlands ............................................................ 51 
...................................... 6 1 Fores t ed  (wooded) Wetlands 56  
611 Wooded Wetlands 
......................................... 612 Shrub/Scrub Wetland 57  
6 2  Non-Forested Wetlands 
621 Aquatic  Bed Wetland 
............................................ 622 Emergent Wetland 59 
623 Wetland F l a t s  .............................................. .60  
......................................................... 7 Barren Land 61 
iii 
PHOTO INTERPRETATION KEY 
M I C H I G A N  LAND COVER/USE 
I n t r o d u c t i o n  This set o f  photo i n t e r p r e t a t i o n  keys is  designed t o  p rov ide  a  
s t r u c t u r e d  approach t o  t h e  i d e n t i f i c a t i o n  o f  Michigan land cover /use  c a t e g o r i e s  
as s p e c i f i e d  i n  t h e  Michigan hesource Inventory  Act (Act No. 204, P u b l i c  Acts  of 
1979) . They were developed f o r  u s e  wi th  medim-scale  ( 1 :20,000-1: 24,000) c o l o r  
i n f r a r e d  a e r i a l  photography. Although each key is genera l i zed  i n  t h a t  it r e l i e s  
o n l y  upon t h e  most d i s t i n g u i s h i n g  photo c h a r a c t e r i s t i c s  i n  s e p a r a t i n g  t h e  v a r i -  
o u s  land cover /use  c a t e g o r i e s ,  a d d i t i o n a l  i n t e r p r e t a t i o n  c h a r a c t e r i s t i c s ,  d i s -  
t i n g u i s h i n g  f e a t u r e s  and background m a t e r i a l  a r e  provided.  P l e a s e  keep i n  mind 
t h a t  t h e s e  a r e  g e n e r a l  c r i t e r i a  only .  The c o l o r ,  t e x t u r e  o r  o t h e r  image proper-  
t i e s  of  a  f e a t u r e  a s  desc r ibed  i n  t h i s  gu ide  may b e  d i f f e r e n t  from t h o s e  appear- 
i n g  i n  a  g iven  photograph due t o  v a r i a t i o n s  i n  f i l m  c h a r a c t e r i s t i c s ,  exposure  
and development, d a t e  o f  a c q u i s i t i o n ,  atmospheric and o t h e r  environmental  condi- 
t i o n s .  Thus ad jus tments  shou ld  be made based upon an e v a l u a t i o n  o f  photo  
c h a r a c t e r i s t i c s  i n  con junc t ion  wi th  f i e l d  o b s s r v a t i o n s .  
A descri ; l ; ion o f  each land cover /use  ca tegory  is con ta ined  i n  t h e  "Current  Use 
I n v e n t o r y  C l a s s i f i c a t i o n  System Def in i t ions" ;  more d e t a i l e d  d e f i n i t i o n s  f o r  each  
c a t e g o r y  a r e  included i n  t h e  "Michigan Land Cover/Use C l a s s i f i c a t i e ~  System.tP 
Both p u b l i c a t i o n s  a r e  a v a i l a b l e  from t h e  Divis ion o f  Land Resource Programs, 
Michigan' Deparsment o f  Natura l  ~ e s o u r c e s .  
The c l a s s i f i c a t i o n  system which t h e  Inven to ry  Advisory Committee ( I A C )  h a s  e s t a -  
b l i s h e d  . is based u p o n . e x p l i c i t  i d e n t i f i c a t i o n  c r i t e r i a  t o  main ta in  c o n s i s t e n c y  
among groups p repar ing  c u r r e n t  u s e  i n v e n t o r i e s .  These inc lude :  
1. It is comprehensive enough t o  a l low f o r  an a p p r o p r i a t e  c a t e g o r y  f o r  i d e n t i -  
f y i n g  t h e  e x i s t i n g  use  o f  every  2.5 t o  5.0 a c r e s  o f  l and  i n  Michigan. 
2. Every c a t e g o r y  h a s  a  unique d e s c r i p t i o n  o r  s e t  o f  c h a r a c t e r i s t i c s  t o  
r e s o l v e  q u e s t i o n s  o f  doub le  o r  m u l t i p l e  ca tegory  q u a l i f i c a t i o n s .  
3.  The c l a s s i f i c a t i o n  system can b e  app l i ed  using a e r i a l  photography a s  t h e  
primary source  o f  d a t a  f o r  t h e  inven to ry .  S ince  a e r i a l  photography h a s  
c e r t a i n  l i m i t a t i o n s ,  t h e  c l a s s i f i c a t i o n  system recogn izes  t h o s e  l i m i t a t i o n s  
and is des igned t o  a l low d i f f e r e n t  i n t e r p r e t o r s  us ing  a e r i a l s  t o  o b t a i n  t h e  
same r e s u l t s .  F u r t h e r ,  a  minimum l e v e l  o f  accuracy i n  t h e  i n t e r p r e t a t i o n s  
o f  d i f f e r e n t  c a t e g o r i e s  i s  o b t a i n a b l e  us ing  t h e  system. 
4 .  T h e . c u r r e n t  use  c l a s s i f i c a t i o n  system is p a r t  o f  a  l a r g e r  one which a l l o w s  
f o r  t h e  i n t e r p r e t a t i o n  and mapping o f  s u b c a t e g o r i e s  when l a r g e r  s c a l e  pho- 
tography  i s  a v a i l a b l e  o r  where on-the-ground checking can occur .  
The fol lowing l ist  o f  land cover /use  c a t e g o r i e s  make up t h e  c u r r e n t  u s e  c l a s s i f -  
i c a t i o n  system adopted by t h e  I A C .  The ca tegory  names and t h e  corresponding 
number should be  placed on t h e  map legend.  The d e f i n i t i o n s  provided should  b e  
used by t h e  i n t e r p r e r e r  t o  d i s t i n q u i s h  between t h e  c a t e g o r i e s .  (NOTE: A s  t h e  
i n t e r p r e t e r  becomes f a m i l i a r  wi th  t h e  d e f i n i t i o n s ,  pay p a r t i c u l a r  a t t e n t i o n  t o  
t h e  c a t e g o r i e s  l i s t e d  a s  p o t e n t i a l  i n t e r p r e t a t i o n  problem a r e a s ,  T i p s  f o r  
delineating potential problem categories using aerials are provided. When i n  
doubt, either f ie ld check the area or identify the cover/use a t  the more general 
leve l ,  i . e . ,  us_e the two digit  classification code versus the three digit  code.) 
( 1 )  URBAN AND BUILT UP LANDS 
These a r e  a r e a s  o f  i n t e n s i v e  land use  i n  which much o f  t h e  s u r f a c e  is covered by 
s t r u c t u r e s .  Included a r e  c i t i e s ,  towns, v i l l a g e s ,  s t r i p  developments, t r a n s p o r t a t i o n  
sys tems ,  power and communlaation f a c i l i t i e s ,  which a r e  sometimes separa ted  from urban 
c e n t e r s ,  a s  well a s  a r e a s  such a s  mines and q u a r r i e s ,  shopping c e n t e r s ,  i n d u s t r i a l  o r  
commercial complexes and i n s t i t u t i o n a l  land uses .  
A s  development p r o g r e s s e s ,  some l a n d  o f  l e s s  i n t e n s i v e  use  may become i s o l a t e d  i n  t h e  
m i d s t  o f  t h e  urban o r  bu i l t -up  a r e a s  b u t  w i l l  g e n e r a l l y  b e  included i n  t h i s  c a t e g o r y .  
A g r i c u l t u r a l  l a n d ,  f o r e s t s ,  wet lands  o r  water bodies  l o c a t e d  on t h e  f r i n g e  o f  t h e  
urban a r e a s ,  on  t h e  o t h e r  hand, w i l l  n o t  g e n e r a l l y  be  included.  
The urban o r  b u i l t - u p  c a t e g o r y  t a k e s  precedence w e r  a l l  o t h e r s  when t h e  c r i t e r i a  f o r  
more than one c a t e g o r y  a r e  met. For example, many r e s i d e n t i a l  a r e a s  have s u f f i c i e n t  
tree cover  t o  meet t h e  F o r e s t  Land c r i t e r i a ,  b u t  a r e  c l a s s i f i e d  i n  t h e  R e s i d e n t i a l  
ca tegory .  
11 R e s i d e n t i a l  
Land u s e  dominated p r i m a r i l y  by d w e l l i n g  u n i t s  and t h e i r  a s s o c i a t e d  s t r u c t u r e s  and 
a r e a s .  
111 Multi-family Residential--Medium t o  Rise 
- -- -
Descr ip t ion  
Thia ca tegory  i n c l u d e s  a l l  mul t i - family  and apartment s t r u c t u r e s  having 4 o r  more 
- .  
s t o r i e s .  Included a r e  apar tments ,  - condominiums and s i m i l a r  u n i t s ,  as well a s  any 
a s s o c i a t e d  a r e a s  o f  lawns, parking l o t s  o r  r e c r e a t i o n a l  f a c i l i t i e s  (e.g. b a s k e t b a l l  
o r  t e n n i s  c o u r t s )  b u i l t  on t h e  s i t e .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Tone/ Color : Tone v a r i e s  from whi te  t o  dark  g ray ;  c o l o r  v a r i e s  from whi te  t o  
d a r k  cyan. 
Tex tu re  : 
P a t t e r n :  
Shape : 
S i t e :  
When i n  groups  o r  c l u s t e r s ,  t h i s  ca tegory  u s u a l l y  h a s  an  even 
t e x t u r e .  
When i n  groups,  t h i s  c a t e g o r y  u s u a l l y  has  a  r e g u l a r ,  geomet r i c  
p a t t e r n .  
I n d i v i d u a l  s t r u c t u r e s  v a r y  from square  o r  r e c t a n g u l a r  t o  complex 
geomet r i e s  having many wings. Building codes  r e q u i r e  a  s p e c i f i e d  
number o f  windows pe r  dwel l ing u n i t  a r e a  which p r e c l u d e s  v e r y  
l a r g e  s q u a r e  o r  r e c t a n g u l a r  s t r u c t u r e s .  Some o f  t h e  modern 
s t r u c t u r e s  a r e  c i r c u l a r ,  ovoid o r  polygonal i n  shape. 
Kediun t o  h igh r i s e  mult i-family dwel l ings  a r e  o f t e n  s i t e d  n e a r  
t h e  CBD b u t  can a l s o  occur randomly wi th in  s ing le - fami ly  res iden-  
t i a l  a r e a s .  Recent ly  c o n s t r u c t e d  suburban a r e a s  a l s o  t end  t o  
have l a r g e  numbers o f  t h e s e  t a l l  mul t i - family  s t r u c t u r e s .  
Assoc ia t ions :  Open-lot o r  c a r  port parking a r e a s  a r e  u s u a l l y  a s s o c i a t e d  w i t h  
t h e s e  s t r u c t u r e s .  Underground parking ga rages  a r e  a l s o  p o s s i b l e ,  
b u t  r a r e l y  occur  t o  t h e  exc lus ion  o f  s u r f a c e  parking f a c i l i t i e s .  
Landscaped grounds  w i t h  walkways a r e  a l s o  common, a s  a r e  in- 
ground swimming p o o l s  and t e n n i s  c o u r t s .  The r o o f s  a r e  u s u a l l y  
f l a t  and have a i r  c o n d i t i o n i n g  u n i t s  and e l e v a t o r  houses.  Bal- 
c o n i e s  a r e  common. 
S t e r e o  Appearance: Th i s  c a t e g o r y  is r e s t r i c t e d  t o  s t r u c t u r e s  having a t  l s a s t  f o u r  
s t o r i e s  s o  t h e y  a r e  n o t i c e a b l y  t a l l e r  than  o t h e r  su r round ing  
r e s i d e n t i a l  s t r u c t u r e s .  They may be confused w i t h  t a l l  
commercial /governmental  b u i l d i n g s  b u t  t h e i r  a s s o c i a t e d  grounds  
and pa rk ing  a r e a s  a r e  u s u a l l y  d i a g n o s t i c ,  
112 Mult i-family Residential--Low Rise 
- --
D e s c r i p t i o n  
Th i s  c a t e g o r y  i n c l u d e s  mul t i - f ami ly  and a?artment s t r u c t u r e s  having up t o  3  s t o r i e s .  
Duplexes a r e  n o t  inc luded  i n  t h i s  c a t e g o r y  (see 113) ,  b u t  condominiums and townhouses 
a r e .  
I n t e r p r e t i ~  C h a r a c t e r i s t i c s  
Tone/ Color : Tone v a r i e s  from white t o  da rk  g r e y ;  c o l o r  va r i e s '  from w h i t e  t o  
d a r k  cyan. 
Texture :  
P a t t e r n :  
Shape : 
S i t e :  
An even t e x t u r e  is common f o r  t h i s  c a t e g o r y  which u s u a l l y  con- 
t a i n s  m u l t i p l e  s t r u c t u r e s .  
M u l t i p l e  s t r u c t u r e s  a r e  common f o r  t h i s  c a t e g o r y  and a r e  u s u a l l y  
l a i d  o u t  i n  a  r e g u l a r ,  geomet r i c  p a t t e r n ,  o f t e n  e n c l o s i n g  a cen- 
t r a l  "quadn o r  g reen  space.  
I n d i v i d u a l  s t r u c t u r e s  a r e  u s u a l l y  r e c t a n g u l a r  , b u t  complex p l a n s  
i n c l u d i n g  s e v e r a l  wings a r e  a l s o  p o s s i b i e .  
Tend t o  be randomly l o c a t e d  throughout  s i n g l e  f ami ly  r e s i d e n t i a l  
a r e a s  b u t  a r e  v e r y  common i n  newly s e t t l e d  suburban a r e a s .  
Assoc ia t ions :  Open-lot o r  c a r  p o r t  parking a r e a s  a r e  u s u a l l y  a s s o c i a t e d  wi th  
t h e s e  s t r u c t u r e s .  Parking f a c i l i t i e s  f l a n k i n g  t h e  long a x i s  o f  
t h e s e  s t r u c t u r e s  on both  s i d e s  a r e  common and g i v e  t h e  appearance  
o f  s t reets  between t h e  b u i l d i n g s .  Landscaped grounds,  i n c l u d i n g  
m u l t i p l e  entry-way walks a r e  t y p i c a l .  Compared t o  condominiums 
and townhouses, t h e  grounds o f  apartment b u i l d i n g s  a r e  sma l l .  
R e c r e a t i o n a l  f a c i l i t i e s ,  i n c l u d i n g  swimming pools ,  t e n n i s  c o u r t s  
and playground equipment, a r e  a l s o  common. Ridge r o o f s  a r e  t y p i -  
c a l  of  t h i s  c a t e g o r y ,  p a r t i c u l a r l y  f o r  condominiums and 
townhouses. F l a t  r o o f s  a r e  more common f o r  low-rise apar tment  
b u i l d i n g s .  Many condorninium/townhouse complexes have complex 
r o o f  s t r u c t u r e s  w i t h  many r i d g e  forms a s s o c i a t e d  wi th  t h e  i r r e g u -  
l a r  f a c a d e  p lan .  Ba lcon ies  a r e  common. 
S t e r e o  Appearance: These s t r u c t u r e s  have t h r e e  s t o r i e s  o r  l e s s  and a r e ,  t h e r e f o r e ,  
s h o r t e r  t h a n  t h e  medium t o  h igh  rise c a t e g o r y  o r  s i m i l a r  commer- 
c i a l  b u i l d i n g s .  The associated-.grounds and pa rk ing  f a c i l i t i e s  
a r e  u s u a l l y  d i a g n o s t i c  r e l a t i v e  t o  t h e  confus ion  o f  t h i s  
c a t e g o r y  w i t h  commercial s t r u c t u r e s .  
113 S i n g l e  Family/Duplexes 
D e s c r i p t i o n  
T h i s  ca tegory  i n c l u d e s  a r e a s  dominated by detached s i n g l e  and two-family s t r u c t u r e s .  
Lawns, d r i v e  ways and a s s o c i a t e d  b u i l d i n g s  such  a ~ - ~ a r a ~ e s ,  t o o l ~ r - ~ a r d e n  s h e d s ,  
e t c .  a r e  a l s o  inc luded i n  t h i s  c a t e g o r y .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Tone/ Co l o r :  Tone u s u a l l y  white t o  medium g r a y ,  sometimes d a r k  g r a y ;  c o l o r  
v a r i e s  from w h i t e  t o  d a r k  cyan. 
Texture :  Tends t o  be  even i n  o l d e r  r e s i d e n t i a l  neighborhoods,  becoming 
uneven and i r r e g u l a r  i n  r e c e n t l y  developed,  l o w - d e n s i t y  subd iv i -  
s i ons .  
P a t t e r n :  
Shape: 
S i t e :  
Assoc ia t ions :  
Res ideaces  a r e  t y p i c a l l y  uni formly set  back from and p a r a l l e l  t o  
t h e  s t r e e t .  Backyards a r e  obvious  t o  t h e  r e a r  o f  t h e  r e s i d e n c e s ,  
u s u a l l y  wi th  c l e a r l y  d e f i n e d  boundar ies .  Older  homes t e n d  t o  
have detached g a r a g e s  a t  o r  n e a r  t h e  r e a r  p r o p e r t y  l i n e ;  newer 
homes tend t o  have a t t a c h e d  garages .  In bo th  c a s e s ,  dr iveways  
a r e  obvious.  F requen t ly ,  o l d e r  neighborhoods a r e  l a i d  o u t  w i t h  
r e c t a n g u l a r  s t r e e t  p a t t e r n s  w h i l e  newer s u b d i v i s i o n s  u t i l i z e  cur-  
v i l i n e a r  s treet  p a t t e r n s  wi th  cul-de-sacs. 
I n d i v i d u a l  s t r u c t u r e s  a r e  s q u a r e  t o  r e c t a n g u l a r  i n  p l a n  view. 
Detached g a r a g e s  a r e  s m a l l e r  t h a n  t h e  r e s i d e n c e  and a r e  a l s o  rec- 
t a n g u l a r  t o  square .  
S i n g l e  family /duplex  housing makes up t h e  bulk o f  any urban a r e a  
and u s u a l l y  su r rounds  t h e  CBD and most o l d e r  i n d u s t r i a l  s i tes a s  
well. 
A l l e y s ,  where p r e s e n t ,  t e n d  t o  b e  a s s o c i a t e d  w i t h  t h e  o l d e r  
neighborhoods.  Upper-income r e s i d e n c e s  u s u a l l y  have l a r g e  l o t s  
and may have cu rv ing  driveways which e n t e r  t h e  l o t  a t  any p o i n t  
a long  i t s  f r o n t a g e .  These houses  a r e  l a r g e  i n  s i z e  and t e n d  t o  
have complex r i d g e t o p  r o o f s .  Large backyards,  sometimes conta in-  
i n g  in-ground swimming poo l s  and/or  t e n n i s  c o u r t s ,  a r e  a l s o  t y p i -  
c a l .  Middle-income r e s i d e n c e s  a r e  s m a l l e r  i n  s i z e  w i t h  less com- 
p lex  roof  s t r u c t u r e s .  The l o t s  a r e  s m a l l e r  i n  s i z e  compared t o  
t h e  upper-income r e s i d e n c e s  and t h e  s p a t i a l  arrangement o f  
ga rages ,  dr iveways  and e n t r a n c e  walks i s  f a i r l y  c o n s i s t e n t  ove r  
l a r g e  a r e a s .  These r e s i d e n c e s  occupy most of t h e  width  o f  t h e i r  
l o t s .  T r e e s  a r e  much more common i n  r e s i d e n t i a l  neighborhoods 
t h a n  i n  commercial o r  i n d u s t r i a l  a r e a s .  A g r a s s  s t r i p  between 
t h e  s idewalk  and c u r b ,  o f t e n  c o n t a i n i n g  t r e e s ,  is v e r y  common. 
Above-ground swimming poo l s  have become very  common i n  s i n g l e -  
family/duplex s u b d i v i s i o n s  b u i l t  i n  t h e  l a s t  10-15 y e a r s .  Neigh- 
borhood -schools  and pa rks  a r e  d i s t r i b u t e d  throughout  t h i s  
c a t e g o r y  a s  a r e  s t r i p  commercial developments. Shopping c e n t e r s  
o r  m a l l s  tend t o  be a s s o c i a t e d  wi th  more r e c e n t l y  developed sub- 
d i v i s i o n s .  
S t e r e o  Appearance: Single-family/duplex s t r u c t u r e s  a r e  r a r e l y  more than  two s t o r i e s  
h i g h  and t e n d ,  t h e r e f o r e ,  t o  be  lower t h a n  most b u i l d i n g s  i n  
o t h e r  c a t e g o r i e s .  
115 Mobile Home Park 
--- 
D e s c r i p t i o n  
Included i n  t h i s  c a t e g o r y  a r e  groupings  o f  3 o r  more mobile homes and t h e  a s s o c i a t e d  
s e r v i c e / s t o r a g e  s t r u c t u r e s  and r e c r e a t i o n a l  f a c i l i t i e s .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Tone/ Color : T y p i c a l l y  appear  whi te  on both  black-and-white and C I R  photogra- 
PhY 
Texture:  
P a t t e r n :  
Shape 
S i t e :  
Associa t ions:  
Tends t o  be even and r e g u l a r  due t o  t h e  s t a n d a r d i z e d  s i z e  and 
shape o f  t h e  u i l i t s  and t h e i r  l o t s .  
Most mobi le  home parks  a r e  l a i d  o u t  wi th  a  ve ry  r i g i d  geometr lc  
p a t t e r n  rang ing  from r e c t i l i n e a r  t o  c u r v i l i n e a r  o r  r a d i a l .  
TY p i c  
e long 
t o g e t  
a t  1 
e n t r a  
p r o t r  
one  e  
d e n s i  
a1 u n i t s  have length-width r a t i o s  o f  5:1 o r  6:1, i . e . ,  
a t e d  r e c t a n g l e s .  The newer modular homes (two h a l v e s  jo ined  
h e r  on-s i te)  a r e  more n e a r l y  square .  Most mobile homes have 
e a s t  a  f r o n t  s t o o p  a t  t h e  entryway i f  n o t  an enclosed 
nce  v e s t i b u l e .  These show up a s  smal l  s q u a r e s  o r  r e c t a n g l e s  
uding from t h e  long a x i s  s i d e  of t h e  r e s i d e n c e ,  u s u a l l y  n e a r  
nd. Lots  a r e  smal l  i n  s i z e  w i t h  l i t t l e  yard  a r e a .  Dwelling 
t y  ( u n i t s / a c r e )  i s  high.  
Most mobi le  home parks  a r e  found i n  suburban o r  u r b a n / r u r a l  
f r i n g e  a r e a s .  
Garages o r  c a r  p o r t s  a r e  r a r e  i n  mobile home parks  b u t  s m a l l ,  
unat tached s t o r a g e  sheds  a r e  common. Mature shade t r e e s  a r e  
r a r e .  Community c lubhouses  and/or r e c r e a t i o n a l  f a c i l i t i e s  ( s w i m -  
ming poo l ,  t e n n i s  c o u r t s ,  e t c . )  a r e  common. 
S t e r e o  Appearance: The low h e i g h t s  o f  mobile homes makes them appear  n e a r l y  f l a t  
w i t h i n  t h e  s t e r e o  image a l though t h e i r  shadows p rov ide  some c l u e  
t o  t h e i r  r e l i e f .  
12 Commercial, S e r v i c e s  and I n s t i t u t i o n a l  
-
This  level-two c a t e g o r y  is used t o  c l a s s i f y  a r e a s  used predominantly f o r  t h e  s a l e  of 
p r o d u c t s  and s e r v i c e s  t h a t  a r e  n o t  encompassed by t h e  fo l lowing l e v e l - t h r e e  c l a s s e s  
o r  t o  i d e n t i f y  commercial land uses  which cannot  be a c c u r a t e l y  separa ted  i n  t h e s e  
more- d e t a i l e d  c a t e g o r i e s .  
121 Pr imary/Centra l  Business  D i s t r i c t  (CBD) -
D e s c r i p t i o n  
T h i s  ca tegory  is used t o  i d e n t i f y  t h e  main commercial s e r v i c e  c e n t e r  i n  a  community; 
i t  inc ludes -  r e t a i l  e s t a b l i s h m e n t s  a s  well a s  bus iness ,  f i n a n c i a l ,  p r o f e s s i o n a l  and 
r e p a i r  f a c i l i t i e s .  Although t h e  CBD o f t e n  c o n t a i n s  i n s t i t u t i o n a l  l and  u s e s  (e .g . ,  
governmental  o f f i c e s ,  churches ,  s c h o o l s ,  e t c . ) ,  t h e s e  a r e  included i n  t h e  121 
c a t e g o r y  u n l e s s  t h e y  exceed about one-third o f  t h e  t o t a l  CBD area .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Tone/ Color: Tone v a r i e s  from l i g h t  g r a y  t o  da rk  g r a y ;  c o l o r  v a r i e s  from whi te  
t o  da rk  cyan. These v a r i a t i o n s  occur from one b u i l d i n g  t o  t h e  
n e x t  due t o  v a r i a t i o n s  i n  roof  t y p e s  and d i f f e r e n c e s  o f  r o o f i n g  
m a t e r i a l s .  
Texture :  
P a t t e r n :  
Shape : 
S i t e :  
For i n d i v i d u a l  r o o f s ,  t h e  t e x t u r e  is u s u a l l y  even and smooth. 
Contiguous groupings  o f  commercial b u i l d i n g s  e x h i b i t  a  more 
uneven t e x t u r e  t h a n  cont iguous  r e s i d e n t i a l  s t r u c t u r e s .  
Downtown commercial c o r e s  vary  i n  p a t t e r n  according t o  t h e  h i s -  
t o r i c a l  development o f  t h e  c i t y - c e n t e y .  D e t r o i t ,  f o r  i n s t a n c e ,  
was l a i d  o u t  a s  a  r a d i a l  p a t t e r n  wi th  s e v e r a l  major s t r e e t s  
a r ranged  l i k e  spokes  i n  a  wheel. T h i s  p a t t e r n  is, o f  course ,  
t r u n c a t e d  by t h e  r i v e r f r o n t ,  b u t  is a l s o  complicated by t h e  tri- 
a n g u l a r  o v e r p r i n t  imposed by Judge Woodward1 s plan.  Other 
c i t i e s ,  l i k e  Lansing,  have a  d i s t i n c t  r e c t a n g u l a r  p lan  t o  t h e i r  
CBD's, whi le  s t i l l  o t h e r s ,  l i k e  East  Lansing, a r e  e s s e n t i a l l y  
1 i n e a r .  
S t r u c t u r e s  tend t o  be  square  o r  r e c t a n g u l a r  i n  p lan  view. Roofs 
a r e  u s u a l l y  f l a t  and have e l e v a t o r  houses,  a i r  c o n d i t i o n i n g  u n i t s  
and/or  a d v e r t i s i n g  s i g n s  upon them. Some r i d g e  o r  a r c h  roof  
t y p e s  may be p r e s e n t ,  a s s o c i a t e d  wi th  audi tor iums,  t h e a t e r s ,  
churches ,  e t c .  
The CBD i s  a t  t h e  p r i n c i p a l  focus  o f  t h e  main s t r e e t s  and ex tends  
outward a long t h e  major thoroughfares .  
Assoc ia t ions :  I n  most CBD' s, parking space  i s  a t  ,a premiun. Most s t r e e t s  i n  
t h e  a r e a  w i l l  have p a r a l l e l  o r  angled curb-side parking.  Parking 
s t r u c t u r e s  and s u r f a c e  parking l o t s  w i l l  be  l o c a t e d  throughout  
t h i s  ca tegory .  Larger commercia l /off ice  complexes may have 
a t t ached /ad  j acen t  parking f a c i l i t i e s .  Compared t o  r e s i d e n t i a l  
a r e a s ,  t h e  CBD w i l l  have few t r e e s .  Green space,  i n  g e n e r a l ,  i s  
u s u a l l y  v e r y  l i m i t e d  except  i n  t h e  c a s e  of  l a r g e  p u b l i c  and/or 
governmental  complexes (e.g. main l i b r a r y ,  s t a t e  c a p i t o l ,  e t c . )  . 
Most b u i l d i n g  f r o n t s  a r e  c l o s e  t o  t h e  c u r b  and l i t t l e  o r  no g r a s s  
a r e a  will s e p a r a t e  t h e  sidewalk from t h e  s t r e e t .  In t h e  l a r g e r  
c i t i e s ,  bus  and r a i l  d e p o t s  a r e  u s u a l l y  l o c a t e d  i n  t h e  CBD. 
S t e r e o  Appearance: The commercial c o r e  forms a c l e a r l y  d i f f e r e n t i a t e d  c l u s t e r  o f  
t a l l  b u i l d i n g s .  There is an ab rup t  change i n  roof  h e i g h t s  from 
t h e  su r round ing ,  lower r e s i d e n t i a l  o r  i n d u s t r i a l  b u i l d i n g s .  Sha- 
dows c a s t  by t h e  t a l l  b u i l d i n g s  a r e  p a r t i c u l a r l y  n o t i c e a b l e  and 
may obscure  a d j a c e n t  s t r u c t u r e s .  
122 Shopping Cen te r /Mal l s  -
D e s c r i p t i o n  
This is  u s u a l l y  a s i n g l e  s t r u c t u r e  o r  a closely-spaced group o f  s t r u c t u r e s  which pro- 
v i d e  a l a r g e  amount o f  f l o o r  space  and c o n t a i n  a v a r i e t y  o f  commercial and s e r v i c e  
e s t a b l i s h m e n t s .  These r e t a i l  c e n t e r s  have l a r g e  common parking l o t s  which u s u a l l y  
occupy s e v e r a l  times t h e  a r e a  o f  t h e  s t r u c t u r e s .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Tone/ Color: Tone v a r i e s  from l i g h t  g r a y  t o  da rk  g r a y ;  c o l o r  v a r i e s  from white 
t o  da rk  cyan. 
T e x t u r e  : 
P a t t e r n :  
Shape : 
S i t e :  
O v e r a l l  t e x t u r e  o f  b u i l d i n g  roof  is smooth bu t  may be  v a r i e g a t e d  
due  t o  roof- top  equipment and uneven d ra inage .  Tex tu re  o f  adja-  
c e n t  parking l o t s  is f i n e  due t o  parked c a r s  and/or  p a i n t e d  
1 i n e s  . 
The l a r g e r  shopping c e n t e r s  and m a l l s  tend t o  have t h e  s t r u c t u r e s  
l o c a t e d  c e n t r a l l y  wi th  r e s p e c t  t o  t h e  surrounding parking l o t s .  
Smal l e r  shopping c e n t e r s  may have parking on o n l y  one s i d e  o f  t h e  
b u i l d i n g s .  
The b u i l d i n g s  i n  t h i s  c a t e g o r y  tend t o  be  r e c t a n g u l a r  i n  g e n e r a l  
p l a n  view b u t  can  have a complex o u t l i n e  i n  d e t a i l  due t o  addi-  
t i o n s  and eneven s t o r e  f r o n t s .  O v e r a l l ,  t h e  c e n t e r s  o r  m a l l s  
t e n d  t o  s q u a r e  o r  ovoid i n  p lan  view when t h e  parking a r e a s  a r e  
inc luded .  
Most l a r g e  shopping m a l l s  a r e  l o c a t e d  i n  suburban a r e a s  because  
o f  t h e i r  l a r g e  a r e a  r equ i rement s ,  Smal ler  shoppinq c e n t e r s ,  how- 
e v e r ,  c a n  be  found throughout  t h e  urban a r e a ,  bct a r e  u s u a l l y  
l o c a t e d  a long major t h o r o u g h f a r e s  o r  a t  t h e  i n t e r s e c t i o n s  of  
major s t r e e t s .  
Assoc ia t ions :  Modern shopping c e n t e r s  t y p i c a l l y  p rov ide  open, s u r f a c e  pa rk ing  
a r e a s  which a r e  a t  l e a s t  two t o  t h r e e  times t h e  s i z e  o f  t h e  asso- 
c i a t e d  r e t a i l  s a l e s  a r e a .  The b u i l d i n g s ,  u s u a l l y  one o r  more 
s t o r i e s  h i g h ,  have f l a t  r o o f s  wi th  s e v e r a l  a i r  c o n d i t i o n i n g  u n i t s  
on  them. Outdoor a d v e r t i s i n g  s i g n s  a r e  a l s o  common, e i t h e r  on 
t h e  r o o f s  o r  a t  t h e  mal l  pe r ime te r ,  o r  both. T h e a t e r s  a r e  com- 
monly l o c a t e d  a d j a c e n t  t o  o r  wi th in  shopping mal l  complexes and 
t e n d  t o  be t a l l e r  than t h e  a s s o c i a t e d  r e t a i l  b u i l d i n g s .  T r e e s  
and green space  a r e  r a r e  w i t h i n  t h i s  ca tegory .  Some l i g h t  indus- 
t r y  complexes could  be confused wi th  t h i s  c a t e g o r y  b u t  c a n  
u s u a l l y  b e  d i f f e r e n t i a t e d  on the. b a s i s  o f  r a i l  t r a n s p o r t a t i o n  
l i n k s ,  s h i p p i n g / r e c e i v i n g  docks ,  outdoor  m a t e r i a l  s t o r a g e  and 
more complex roof-top equipment. 
S t e r e o  Appearance: The abrup t  h e i g h t  d i f f e r e n c e  between t h e  r e t a i l  b u i l d i n g s  and t h e  
a d j a c e n t  parking l o t s  is u s u a l l y  obvious.  These s t r u c t u r e s  
appear  t o  be lower than b u i l d i n g s  i n  o t h e r  c a t e g o r i e s  excep t  f o r  
s ingle-family/duplex r e s i d e n c e s  which have about t h e  same h e i g h t ,  
124 Secondary/Neighborhood Business  D i s t r i c t  
D e s c r i p t i o n  
These a r e a s  a r e  composed of  r e l z t i v e l y  compact groupings o f  r e t a i l  s a l e s ,  s e r v i c e  o r  
- - 
i n s t i t u t i o n a l  s t r u c t u r e s  which a r e  l o c a t e d  o u t s i d e  o f  t h e  c e n t r a l  bus iness  d i s t r i c t .  
The 124 c a t e g o r y  is u s u a l l y  l o c a t e d  along major s t r e e t s  and is t y p i c a l l y  surrounded 
by noncommercial uses .  Small  parking l o t s  o r  parking s t r u c t u r e s  a r e  s c a t t e r e d  
th roughout  t h e  a rea .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Tone/ Color : Tone v a r i e s  from l i g h t  t o  da rk  g ray ;  c o l o r  v a r i e s  from w h i t e  t o  
d a r k  cyan. 
Texture :  
P a t t e r n :  
Shape : 
S i t e :  
Roof t e x t u r e  is smooth, e x c e p t  f o r  c o n t r a s t i n g  r o o f t o p  equipment. 
.Due t o  t h e i r  common w a l l s  but  un.even h e i g h t s ,  t h e  o v e r a l l  t e x t u r e  
o f  s t r i p  commercial developments t e n d s  t o  be c o a r s e  and blocky.  
Neighborhood commercial b u i l d i n g s  a r e  unevenly d i s t r i b u t e d  
throughout  ' r e s i d e n t i a l  a r e a s ,  b u t  g e n e r a l l y  occur i n  s m a l l  c lus -  
t e r s  o r  s t r i p s  along prominent s u r f a c e  s t r e e t s .  Most o f  t h e s e  
s t r u c t u r e s  a r e  b u i l t  c l o s e  t o  t h e  c u r b  and curb-side g r a s s  o r  
t r e e s  a r e  u s u a l l y  l a c k i n g ,  Houses which have been conver ted  t o  
c m m e r c i a l  u s e s  t end  t o  b e  set back from t h e  curb  f a r t h e r  and 
o f t e n  s t i l l  have a f r o n t  lawn. 
I n d i v i d u a l  s t o r e s  tend t o  be  square  o r  r e c t a n g u l a r  wi th  f l a t  
r o o f s  and g e n e r a l l y  smooth, s t r a i g h t  facades .  Often t h e s e  s t r u c -  
t u r e s  will be two o r  t h r e e  s t o r i e s  h igh;  t h e  ground f l o o r  devoted 
t o  commercial u s e s ,  t h e  upper s t o r i e s  t o  r e s i d e n t i a l  purposes .  
Houses which have been conver ted  t o  commercial u s e s  g e n e r a l l y  
have g a b l e  r o o f s ,  b u t  a d d i t i o n s  toward t h e  sidewalk tend t o  have 
f l a t  r o o f s ,  s t r a i g h t  f acades  and a r e  u s u a l l y  o n l y  one s t o r y  high.  
I n  s t r i p  commercial developments,  which may occupy e n t i r e  c i t y  
b l o c k s ,  common p a r t i n g  w a l l s  a r e  obvious  a l though i n d i v i d u a l  
c n i t s  wi th in  t h e  b lock a r e  o f t e n  of  varying he igh t s .  
Neighborhood b u s i n e s s  d i s t r i c t s  a r e  t y p i c a l l y  found a long t h e  
p r i n c i p a l  thoroughfa res  w i t h i n  t h e  r e s i d e n t i a l  ca tegory ,  p a r t i c u -  
l a r l y  a t  t h e  major i n t e r s e c t i o n s .  
Assoc ia t ions :  S t r i p  commercial developments tend t o  be parking-space-poor com- 
pared t o  shopping c e n t e r s  o r  mal ls .  Curb s i d e  parking predom- 
i n a t e s  along t h e  f r o n t i n g  s t r e e t s ,  b u t  smal l  p u b l i c  parking l o t s  
a r e  f r e q u e n t l y  s c a t t e r e d  throughout  t h e  a r e a ,  u s u a l l y  behind t h e  
s t o r e s .  Al leys  a r e  t y p i c a l  a t  t h e  r e a r  of s t r i p  commercial 
b u i l d i n g s  and u s u a l l y  d i v i d e  t h i s  c a t e g o r y  from t h e  a d j a c e n t  
r e s i d e n c e s .  S to re - f ron t  a d v e r t i s i n g  s i g n s ,  o f t e n  a t  r igh ' t  a n g l e s  
t o  t h e  facade ,  p r o j e c t  o u t  over  t h e  s idewalks  a s  do t h e  l e s s  f r e -  
quent  awnings. Some e s t a b l i s h m e n t s  w i l l  b e  s e t  back from t h e  
street and have smal l  parking l o t s  i n  t h e  f r o n t .  
S t e r e o  Appearance: Commercial s t r i p  b u i l d i n g s  tend t o  appear t a l l e r  t h a n  a d j a c e n t  
r e s i d e n t i a l  s t r u c t u r e s  because o f  t h e i r  two t o  t h r e e  s t o r y  h e i g h t  
and expansive ,  f l a t  r o o f s  compared t o  g a b l e  roofed houses  which 
a t t a i n  s i m i l a r  h e i g h t s  a t  t h e i r  r i d g e - l i n e s  only .  
126 I n s t i t u t i o n a l  
D e s c r i p t i o n  
T h i s  ca tegory  encompasses edr lca t ional ,  governmental ,  r e l i g i o u s ,  h e a l t h ,  c o r r e c t i o n a l  
and m i l i t a r y  f a c i l i t i e s  inc lud ing  dl b u i l d i n g s ,  grounds and parking l o t s .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Tone/ Color : Tone v a r i e s  from white t o  dark  g ray ;  c o l o r  v a r i e s  from whi te  t o  
d a r k  cyan. 
Tex t u r  e : 
P a t t e r n :  
Shape : 
S i t e :  
Associa t ions:  
In  g e n e r a l ,  t h e  t e x t u r e  is uneven due t o  t h e  abrupt  j u x t a p o s i t i o n  
o f  i n s t i t u t i o n a l  s t r u c t u r e s  and o t h e r  land uses.  Governmental 
and e d u c a t i o n a l  b u i l d i n g s  t end  t o  have smooth-textured f l a t  
r o o f s ,  broken on ly  by a i r  c o n d i t i o n i n g  u n i t s  cnd/uf e l e v a t o r  
houses.  ' H o s p i t a l s ,  on t h e  o t h e r  hand, t end  t o  have v e r y  complex 
r o o f  t e x t u r e s  due t o  t h e  abundance o f  roof- top equipnent  and t h e  
v a r i a t i o n s  i n  r o o f  segment tone ,  shape,  h e i g h t ,  e t c .  a s s o c i a t e d  
w i t h  t h e  many a d d i t i o n s  t y p i c a l  c f  t h e s e  b u i l d i n g s ,  
These s t r u c t u r e s ,  v a r i e d  a s  t h e y  a r e  i n  t h e i r  uses ,  have no ord- 
e r l y  p a t t e r n .  They do tend t o  be s e t  back from t h e  s t r e e t  and 
o f t e n  have landscaped grounds o r  a t  l e a s t  lawns,  
The b u i l d i n g s  i n  t h i s  c a t e g o r y  va ry  widely  i n  t h e i r  s h a p e s ,  
a l though r e c t a n g u l a r  is  common. Many s t r u c t u r e s ' i n  t h i s  c a t e g o r y  
have s e v e r a l  wings, p a r t i c u l a r l y  h o s p i t a l s .  F l a t  r o o f s  a r e  most 
common, excep t  f o r  churches  which tend t o  have g a b l e ,  gambrel o r  
o t h e r  r idged  r o o f  forms. 
Governmental b u i l d i n g s  t end  t o  be  l o c a t e d  near  t h e  CBD. 
L i b r a r i e s ,  s c h o o l s  and churches  a r e  d i s t r i b u t e d  throughout  t h e  
urban a r e a ,  u s u a l l y  w i t h i n  r e s i d e n t i a l  neighborhoods. 
Governmental and h o s p i t a l  s t r u c t u r e s  u s u a l l y  have moderate-size 
parking l o t s .  L i b r a r i e s ,  s c h o o l s  and churches  tend t o  have s m a l l  
parking a r e a s  o r  curb-side parking only.  Large suburban churches  
may have f a i r l y  l a r g e  parking l o t s .  Most churches  have a s t e e p l e  
o r  b e l f r y  of some s o r t ,  o f t e n  wi th  a c r o s s  a t  t h e  t o p ,  which c a s t  
d i s t i n c t i v e  shadows. Schools  g e n e r a l l y  have a f l a g  p o l e  i n  t h e  
f r o n t  and almost  always have playgrounds and/or a t h l e t i c  f i e l d s  
a s s o c i a t e d  wi th  them. Older schoo l s  tend t o  be more than  two 
s t o r i e s  t a l l ,  newer ones  a r e  o f t e n  one s t o r y  and cover  l a r g e r  
a r e a s .  
S t e r e o  Appearance: Most s t r u c t u r e s  i n  t h i s  ca tegory  tend t o  be t a l l  compared t o  t h e  
su r round ing ,  u s u a l l y  r e s i d e n t i a l ,  bu i ld ings .  
13 I n d u s t r i a l  
D e s c r i p t i o n  
I n d u s t r i a l  a r e a s  i n c l u d e  a wide a r r a y  o f  u s e s  from l i g h t  manufacturing and i n d u s t r i a l  
p a r k s  t o  heavy manufacturing p l a n t s .  I d e n t i f i c a t i o n  o f  l i g h t  indus t r i e s - - those  
focused on des ign ,  assembly,  f i n i s h i n g ,  and packaging o f  products--can o f t e n  be based 
on t h e  type o f  b u i l d i n g ,  pa rk ing ,  and sh ipp ing  arrangements. Light i n d u s t r i a l  a r e a s  
may b e ,  b u t  a r e  n o t  n e c e s s a r i l y ,  d i r e c t l y  i n  c o n t a c t  wi th  urban a r e a s ;  many a r e  now 
found a t  a i r p o r t s  o r  i n  r e l a t i v e l y  open coun t ry .  Heavy i n d u s t r i e s  u s e  raw m a t e r i a l s  
such  a s  i r o n  o r e ,  lumber,  o r  c o a l .  Included a r e  s t e e l  m i l l s ,  pulp  o r  lumber m i l l s ,  
o i l  r e f i n e r i e s  and t a n k  farms,  chemical  p l a n t s  and b r i c k  making p l a n t s .  S tock.pi les  
o f  raw m a t e r i a l s ,  l a r g e  power s o u r c e s ,  and waste  product  d i s p o s a l  a r e a s  a r e  u s u a l l y  
v i s i b l e ,  along wi th  t r a n s p o r t a t i o n  f a c ; f . l i t i e s  capab le  o f  handl ing heavy m a t e r i a l s .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
T ~ n e /  Color: The r o o f s  o f  i n d u s t r ' i a l  b u i l d i n g s  vary  i n  tone  from l i g h t  g r a y  t o  
b l a c k ;  c o l o r  v a r i e s  from whi te  t o  d a r k  cyan o r  black.  Assoc ia ted  
a r e a s  o f  s t o c k p i l e s  (e.g.,  l imes tone)  and s t o r a g e  t a n k s  t end  t o  
b e  l i g h t  i n  t o n e  o r  whi te  t o  l i g h t  cyan i n  c o l o r .  Coal p i l e s ,  o f  
c o u r s e ,  a r e  da rk  toned o r  blue-black i n  c o l o r .  
I n d u s t r i a l  complexes u s u a l l y  have a rough t e x t u r e  due t o  t h e  jux- 
t a p o s i t i o n  o f  varying roof  t y p e s  and h e i g h t s ,  exposed conveying 
sys tems,  p i p e l i n e s ,  overhead c r a n e s ,  e t c .  
Texture :  
P a t t e r n :  
Shape : 
S i t e :  
I n d u s t r i a l  b u i l d i n g s  a r e  o f t e n  c l u s t e r e d  t o g e t h e r  i n  l a r g e  com- 
p l e x e s  o r  a r e  s t r u n g  o u t  along s t r e e t s ,  r a i l r o a d s  o r  waterways. 
Most i n d u s t r i a l  b u i l d i n g s  a r e  r e c t a n g u l a r  i n  shape.  C e r t a i n  
t y p e s  o f  i n d u s t r i a l  a c t i v i t i e s  r e q u i r e  long ,  narrow b u i l d i n g s .  
Roof t o p s  a r e  u s u a l l y  f l a t  o r  sawtoothed (due t o  
s k y l i g h t s / v e n t i l a t i o n  equipment). Bu i ld ings  a s s o c i a t e d  w i t h  
heavy i n d u s t r y  a r e  u s u a l l y  massive s tee l - f rame,  one  s t o r y  s t r u c -  
t u r e s ,  whi le  l i g h t  i n d u s t r y  t e n d s  t o  occupy l i g h t  s t e e l - f r m e ,  
expans ive ,  one-s tory  b u i l d i n g s  o r  sometimes mul t i - s to ry  s t r u c -  
t u r e s .  
Heavy i n d u s t r y  is t y p i c a l l y  l o c a t e d  along r a i l r o a d s  o r  waterways, 
o r  both .  L igh t  i n d u s t r y  may f r i n g e  t h e  heavy i n d u s t r i a l  a r e a s  o r  
b e  found w i t h i n  t h e  commercial c o r e  o f  t h e  c i t y .  
Assoc ia t ions :  Typ ica l  f e a t u r e s  a s s o c i a t e d  wi th  process ing i n d u s t r i e s  inc lude :  
bu lk  m a t e r i a l  s t o r a g e  . f a c i l i t i e s  ( p i l e s ,  ponds, s i l o s ,  t a n k s ,  
hoppers ,  bunkers ,  e t c  .) ; bulk m a t e r i a l  handl ing equipment 
( conveyers ,  p i p e l i n e s ,  c r a n e s ,  e tc . ) ;  exposed p rocess ing  e q u i p  
ment ( b l a s t  f u r n a c e s ,  c o o l i n g  towers ,  k i l n s ,  c r a c k i n g  t o w e r s ,  
e tc  .) ; ev idence  o f  h igh  fuel/power consumption ( b o i l e r  houses ,  
o i l  t a n k s ,  c o a l  p i l e s ,  l a r g e  and/or  f m e r o u s  smoke s t a c k s  o r  
t r a n s f o r m e r  y a r d s ) ;  was te  d i s p o s a l  f a c i l i t i e s .  Heavy f a b r i c a t i o n  
i n d u s t r i e s  a r e  a s s o c i a t e d  wi th  outdoor  s t o r a g e  ya rds  and overhead 
c r a n e s  which e n t e r  t h e  b u i l d i n g s  a s  well a s  r a i l  l i n e s  which 
e n t e r  o r  p a s s  th rough  t h e  s t r u c t u r e s .  L igh t  f a b r i c a t i o n  indus- 
tries u s u a l l y  l a c k  t h e  l a r g e ,  open s t o r a g e  a r e a s  and t h e  heavy 
l i f t i n g  equipnent .  L igh t  i n d u s t r i e s  a r e  g e n e r a l l y  more dependent  
on t r u c k  t r a n s p o r t a t i o n  than  on r a i l  l i n k a g e s .  
S t e r e o  Appearance: The low appearance  of most i n d u s t r i a l  b u i l d i n g s  is common, b u t  
smoke s t a c k s ,  c r a c k i n g  towers ,  s t o r a g e  t a n k s ,  etc. c a n  e x h i b i t  
c o n s i d e r a b l e  h e i g h t .  
138 I n d u s t r i a l  Pa rks  
-
D e s c r i p t i o n  
These a r e a s  have been set a s i d e  by a  ecinmunity t o  s u p p o r t  i n d u s t r i a l  growth and 
development. They a r e ,  t h e r e f o r e ,  n o t  u s u a l l y  i d e n t i f i a b l e  a s  such  from a i r p h o t o  
i n t e r p r e t a t i o n .  In  some i n s t a n c e s ,  however, l a r g e  a r e a s  o f  c l e a r e d  l a n d ,  p o s s i b l y  
wi th  some i n d u s t r i a l  s t r u c t u r e s  a l r e a d y  i n  p l a c e ,  se rved  by good r o a d s ,  r a i l  l i n e s ,  
power transmission l i n e s ,  etc. may be i n d i c a t i v e  o f  t h i s  zoned l and  use. 
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141 Air T r a n s p o r t a t i o n  =- 
D e s c r i p t i o n  
This  c a t e g o r y  i n c l u d e s  a l l  f a c i l i t i e s  d i r e c t l y  connected w i t h  a i r  t r a n s p o r t ,  whether  
i t  be  commercial,  munic ipa l ,  m i l i t a r y  o r  p r i v a t e .  A l l  runways, taxiways ,  t e r m i n a l s ,  
s e r v i c e  b u i l d i n g s ,  hangers ,  n a v i g a t i o n  a i d s ,  f u e l  s t o r a g e  a r e a s ,  parking l o t s  and a  
l i m i t e d  b u f f e r  zone should  be  d e l i n e a t e d  w i t h i n  t h i s  c l a s s i f i c a t i o n .  
I n t e r e o r e t i v e  C h a r a c t e r i s t i c s  
Tone/ (Color: Most runways a r e  whi t e  t o  l i g h t  g r a y  i n  t o n e  and w h i t e  t o  l i g h t  
cyan i n  c o l o r .  
Texture:  
P a t t e r n :  
Runways e x h i b i t  a  smooth, even t e x t u r e  i n  c o n t r a s t  t o  t h e  v e l v e t y  
t e x t u r e  o f  a d j a c e n t  g r a s s  a r e a s .  
The a b r u p t  l i n e a r  p a t t e r n  o f  a i r p o r t s  i s  d i s t i n c t i v e .  La rge r  
a i r p o r t s  a r e  c h a r a c t e r i z e d  by s e v e r a l  runways o r i e n t e d  i n  v a r y i n g  
d i r e c t i o n s  which c r o s s  each o t h e r  t o  form open a n g l e s  and/or  
enclosed t r i a n g l e s .  The taxiways  o f  major a i r p o r t s  a r e  p a r a l l e l  
t o  t h e  runways and connected t o  them a t  s e v e r a l  p l a c e s  wi th  s h o r t  
driveways.  
Shape : 
S i t e :  
Associa t ions:  
A i r p o r t  b u i l d i n g s  a r e  t y p i c a l l y  r e c t a n g u l a r  i n  shape.  The termi-  
n a l  s t r u c t u r e s  a t  l a r g e r  a i r p o r t s  u s u a l l y  have s e v e r a l  l o n g ,  nar-  
row wings extending outward from t h e  c e n t r a l  s t r u c t u r e  a long  
which numerous a r t i c u l a t e d  passenger load ing  ramps p r o t r u d e .  
Most a i r p o r t s  a r e  loca ted  i n  suburban o r  u r b a n / r u r a l  f r i n g e  
a r e a s .  Adjoining land uses  a r e  f r e q u e n t l y  a g r i c u l t u r a l ,  r e s iden-  
t i a l ,  l i g h t  i n d u s t r i a l  and/or commercial. 
Large a i r p o r t s  a r e  f r e q u e n t l y  l o c a t e d  nea r  major r o a d s  and 
a t t r a c t  commercial e n t e r p r i s e s  Chote l s ,  m o t e l s ,  r e s t a u r a n t s ,  
etc.).  Large parking a r e a s  o r  s t r u c t u r e s  a r e  common. I n  addi-  
t i o n  t o  passenger  t e r m i n a l s ,  l a r g e  a i r p o r t s  t end  t o  have c a r g o  
and maintenance hangers  d i s t r i b u t e d  around t h e i r  p e r i m e t e r s  and 
connected t o  t h e  runways by taxiways.  Obviously,  numerous a i r -  
c r a f t  a r e  u s u a l l y  apparent  a d j a c e n t  t o  t h e  t e r m i n a l s  and hangars ,  
S t e r e o  Appearance: Terminal  and hangar f a c i l i t i e s  a r e  u s u a l l y  two o r  t h r e e  s t o r i e s  
h i g h  and s t and  i n  s t a r k  r e l i e f  a g a i n s t  t h e  f l a t  runway s u r f a c e s .  
143 - Water T r a n s p o r t a t i o n  
D e s c r i p t i o n  
This c a t e n a r y ,  which e x c l u d e s  t h e  w a t e r ,  i n c l u d e s  a r e a s  r e l a t e d  t o  water t r a n s w r t a -  
t i o n  such  a s  p o r t  f a c i l i t i e s ,  docks ,  s h i p y a r d s  and locks .  Note, however; t h a t  - 
r e c r e a t i o n a l  mar inas  and yach t  b a s i n s  a r e  n o t  a p a r t  o f  t h i s  c a t e g o r y  and a r e  c l a s s i -  
f i e d  under t h e  19 l a n d  use. 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Tone/ Color : Tone v a r i e s  from l i g h t  t o  da rk  g ray ;  c o l o r  v a r i e s  from white t o  
d a r k  cyan. 
Texture: 
Pa t t e rn :  
Shape : 
S i t e :  
The p o r t  a r e a s ,  t e r m i n a l s ,  sh ipyards ,  docks,  e t c .  inc luded  i n  
t h i s  c a t e g o r y  t end  t o  have an o v e r a l l  rough t e x t u r e  due t o  t h e  
j u x t a p o s i t i o n  o f  s t r u c t u r e s  o f  widely va ry ing  shape and h e i g h t .  
The l i n e a r  docks and S l i p 3  o f t d n  form a r e g u l a r  r e p e t i t i v e  pat- 
t e r n  o f  l i n e a r  e lements  p ro t rud ing  p e r p e n d i c u l a r l y  from t h e  
c o a s t l i n e .  
Docks and t e r m i n a l  b u i l d i n g s  a r e  o f t e n  long and narrow. Wara- 
house  s t r u c t u r e s  may b e  more square ,  o t h e r  s t o r a g e  f a c i l i t i e s  
( t a n k s ,  s i l o s ,  e t c . )  a r e  round. R a t  r o o f s  a r e  common, b u t  dock- 
s i d e  t e r m i n a l s  o f t e n  have g a b l e  r o o f s .  
Obviously ,  t h i s  c a t e g o r y  is loca ted  along t h e  w a t e r ' s  edge and 
u s u a l l y  a t  t h e  f o c u s  o f  road and r a i l  t r a n s p o r t a t i o n .  
Assoc ia t ions :  Large parking f a c i l i t i e s  ( p a r t i c u l a r l y  f o r  t r u c k s )  and r a i l  yards  
a r e  commonly a s s o c i a t e d  wi th  t h i s  ca tegory  a s  a r e  v a r i o u s  indus- 
t r i a l  land uses.  Large c r a n e s  and o t h e r  m a t e r i a l  hand l ing  sys- 
tems a r e  t y p i c a l  o f  p o r t  a r e a s .  Drydocks, l a r g e  c r a n e s  and o t h e r  
heavy equipnent  a r e  a s s o c i a t e d  wi th  s h i p y a r d s ,  a s  a r e  outdoor  
s t o r a g e  a r e a s .  
S t e r e o  Appearance: Many s t r u c t u r e s  a r e  s e v e r a l  s t o r i e s  h igh  i n  t h e s e  p o r t  a r e a s  a s  
a r e  t h e  l a r g e  c r a n e s  and conveyors. Docks and wharves, on t h e  
o t h e r  hand, a r e  v e r y  low. 
145 Communications 
D e s c r i p t i o n  
Areas a s s o c i a t e d  wi th  r a d i o ,  r a d a r ,  t e l e v i s i o n ,  t e l e g r a p h ,  t e l ephone ,  e t c .  a r e  
inc luded  i n  t h i s  c a t e g o r y  i f  they  meet t h e  minimm type-size requirement.  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Th i s  c a t e g o r y  i n c l u d e s  many d i v e r s e  s t r u c t u r e s  which have l i t t l e  i n  common w i t h  one 
ano the r .  
Radio/Television:  Usual ly  s m a l l ,  low b u i l d i n g (  s) a s s o c i a t e d  wi th  one o r  more t a l l  
antennas .  Because o f  t h e  guy wire  s u p p o r t s  and t h e  p o s s i b i l i t y  
o f  f a l l i n g  i c e  i n  w i n t e r ,  t h e s e  antennae "farmsn occupy l a r g e  
open f i e l d s  u s u a l l y  wi th  a  herbaceous ground cover.  These 
i n s t a l l a t i o n s  t end  t o  be  l o c a t e d  i n  suburban o r  r u r a l  f r i n g e  
a r e a s .  
Radar : Most f r e q u e n t l y  t h e s e  a r e  found a t  a i r p o r t s  and a r e  inc lnded  i n  
t h e  a i r  t r a n s p o r t a t i o n  ca tegory .  They a r e  r a r e l y  found i n  is02 
l a t e d  l o c a t i o n s .  Small ,  low b u i l d i n g s  a r e  u s u a l l y  a s s o c i a t e d  
w i t h  t h e  r o t a t i n g  antennae.  Sometimes t h e  antenna i s . c o v e r e d  
w i t h  a  p r o t e c t i v e  whi te  dome. 
Telecommunications: Can be  l a r g e ,  m u l t i - s t o r y  b u i l d i n g s  when l o c a t e d  w i t h i n  t h e  urban 
a r e a s .  Of tent imes  p a r a b o l i c  d i s h  an tennas  ( f o r  sa te l l i te  commun- 
i c a t i o n s )  and/or microwave an tennzs  a r e  l o c d ' r d  around o r  on t o p  
o f  t h e s e  s t r u c t u r e s  . 
146 U t i l i t i e s  
D e s c r i p t i o n  
Those a r e a s  a s s o c i a t e d  w i t h  t h e  t r a n s p o r t  o r  s t o r a g e  o f  g a s ,  o i l ,  water  o r  waste pr'o- 
d u c t s ,  a s  we l l  a s  e l e c t r i c a l  g e n e r a t i o n  p l a n t s ,  a r e  included i n  t h i s  ca tegory .  Simi- 
l a r  f a c i l i t i e s  d i r e c t l y  a s s o c i a t e d  w i t h  i n d u s t r i a l ,  commercial o r  e x t r a c t i v e  l and  
uses  shou ld  be included i n  t h o s e  c a t e g o r i e s .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
This  c a t e g o r y  a l s o  i n c l u d e s  many d i v e r s e  s t r u c t u r e s  which canno t  be desc r ibed  i n  com- 
mon. 
'Tank "Farmsw : Storage  o f  o i l  o r  g a s  i n  broad,  one- t o  two-story h i g h  
t a n k s .  These a r e  u s u a l l y  ar ranged i n  a  r e g u l a r  r e c t a n g u l a r  
p a t t e r n  and each t a n k  i s  almost  always surrounded by a  
s q u a r e  e a r t h e n  berm 3'-5' high.  Associa ted  p i p e l i n e s  and 
t r u c k ,  r a i l  o r  water t r a n s p o r t a t i o n  a r e  u s u a l l y  obvious.  
E l e c t r i c a l  Generation:  Usual ly  have numerous t a l l  smoke s t a c k s  on t o p  o f  o r  n e x t  
t o  a  r e c t a n g u l a r ,  mul t i - s to ry  b u i l d i n g .  Coal p i l e s  and 
a s s o c i a t e d  r a i l r o a d  s i d i n g s  a r e  u s u a l l y  obvious .  Nuclear 
power p l a n t s  tend t o  have s e v e r a l  s e p a r a t e  b u i l d i n g s  o f  
va ry ing  h e i g h t s  wi th in  t h e i r  complex. They a r e  o f t e n  
l o c a t e d  nea r  water bod ies  due t o  t h e  c o o l i n g  requ i rements  
o f  t h e  r e a c t o r .  One o r  more c y l i n d r i c a l ,  dome t o p  
s t r u c t u r e ( s )  a r e  common a s  containment b u i l d i n g s .  E l e c t r i -  
c a l  g e n e r a t i o n  p l a n t s  wi th in  t h e  urban a r e a  u s u a l l y  d i s t r i -  
b u t e  t h e i r  power v i a  underground l i n e s , ,  Rural o r  suburban 
f a c i l i t i e s  t y p i c a l l y  have s e v e r a l  high-voltage t r a n s m i s s i o n  
l i n e s  emanating from them, o f t e n  wi th  a s s o c i a t e d  
t r a n s f o r m e r  yards.  Hydroe lec t r i c  p l a n t s  a r e  u s u a l l y  obvi- 
o u s  due t o  t h e  dam s i t e  and r e s e r v o i r .  Transmiss ion l i n e s  
and t r ans fo rmer  yards  a r e  t y p i c a l  o f  t h e  l a r g e r  i n s t a l l a -  
t ions .  
l i d  Waste Disposal  : Landfills--These open-pit o p e r a t i o n s  a r e  c h a r a c t e r i z e d  by 
t h e i r  l a c k  o f  vege ta t ion .  T y p i c a l l y ,  s t o r a g e  p i l e s  o f  
overburden m a t e r i a l  a r e  found around t h e  a r e a  and s e v e r a l  
p i e c e s  o f  earth-moving equipnent a r e  p resen t .  Easy a c c e s s  
f o r  t r u c k  t r a f f i c  is provided.  Often t h e  a r e a  i s  s c a t t e r e d  
w i t h  l i t t e r .  These a r e a s  a r e  u s u a l l y  fenced and have o n l y  
o n e  a c c e s s  p i n t  a t  which a smal l ,  low s t r u c t u r e  is l o c a t e d  
a s s o c i a t e d  w i t h  t h e  t r u c k  s c a l e .  
I n c i n e r a t i o n  plants--The square  o r  r e c t a n g u l a r ,  two- 'or 
t h r e e - s t o r y  b u i l d i n g s  u s u a l l y  havd l a r g e ,  t a l l  smoke s t a c k s  
on t o p  o f  o r  ad jacen t  t o  them. T y p i c a l l y ,  t h e  s t r u c t u r e  is 
designed t o  al low t r u c k  t r a f f i c  t o  p a s s  through it a t  o r  
s l i g h t l y  above grade l e v e l  ( t o  dump t h e  garbage)  and provi-  . 
s i o n  is made f o r  load ing  t h e  a s h e s  on to  t r u c k s  e i t h e r  v i a  
conveyer systems o r  a t  a  load ing  dock below grade .  
Waste water  t r ea tment  f ac i l i t i e s - -These  a r e  c h a r a c t e r i z e d  
--by t h e i r  numerous outdoor  s e t t l i n g / a e r a t i o n  ponds which a r e  
u s u a l l y  s q u a r e ,  r e c t a n g u l a r  and/or  c i r c u l a r .  Associa ted  
b u i l d i n g s  a r e  u s u a l l y  square  o r  r e c t a n g u l a r ,  two-s to r i e s  
h i g h  and wi th  a  f l a t  roof .  Large, above-ground pumps and 
p i p e l i n e s  a r e  sometimes obvious. 
17 E x t r a c t i v e  
Desc r ip t ion  
E x t r a c t i v e  minera l  land encompasses both  s u r f a c e  and subsur face  mining o p e r a t i o n s ,  
such  a s  sand and g r a v e l  p i t s ,  s t o n e  q u a r r i e s ,  o i l  and g a s  w e l l s ,  and m e t a l l i c  and 
nonmeta l l i c  mines. In s i z e ,  t h e s e  a c t i v i t i e s  range from l a r g e  open p i t  mines cover- 
ing  thousands  o f  a c r e s  t o  o i l  and g a s  wells l e s s  than a  f o o t  square .  Sur face  Struc- 
t u r e s  and equipnent  o p e r a t i o n s  i n c l u d e  l a r g e  power shove l s  and p roduc t ion  t r u c k s ,  
rock c r u s h e r s ,  c o n c e n t r a t i n g  o r  p rocess ing  p l a n t s ,  s t o c k p i l e s ,  maintenance b u i l d i n g s ,  
waste  dumps, t a i l i n g s  b a s i n s  and parking l o t s .  I n a c t i v e  p i t s  o r  q u a r r i e s  t h a t  a r e  
f looded a r e  p laced i n  t h e  water ca tegory  i f  t h e  water body i s  l a r g e r  than  2.5 t o  5.0 
a c r e s  ( 1  t o  2 h e c t a r e s ) .  
171 E x t r a c t i v e  - Open P i t  
I n t e r ~ r e t i v e  C h a r a c t e r i s t i c s  
Tone/ Color: Tone is u s u a l l y  whi te  t o  l i g h t  g r a y ,  c o l o r  is  u s u a l l y  whi te .  
Ponded water  wi th in  t h e  p i t  is  u s u a l l y  mediun t o  dark  g r a y  i n  
t o n e  o r  l i g h t  b lue  t o  da rk  blue-black i n  c o l o r .  
Texture:  
P a t t e r n :  
Shape : 
Associa t ions:  
Var ies  from smooth i n  t h e  f l a t  a r e a s  t o  rough i n  t h e  
a c t i v e / s t o r a g e  a r e a s .  
V a r i e s  depending on t h e  mining technique being used. S t o r a g e  
p i l e s  i n  a sand and g r a v e l  o p e r a t i o n  can e x h i b i t  a  l o o s e ,  r e g u l a r  
geomet r i c  p a t t e r n .  Trench-and-fill  o p e r a t i o n s  r e s u l t  i n  numerous 
s e m i - p a r a l l e l  l i n e a r  elements.  Deep q u a r r i e s  sometimes u t i l i z e  
s p i r a l  a c c e s s  roads.  
No d e f i n i t i v e  shape i s  c h a r a c t e r i s t i c  o f  t h i s  ca tegory .  
Sand and g r a v e l  o p e r a t i o n s  t y p i c a l l y  u t i l i z e  f l o a t i n g  d redges  on 
b a r g e s  wi th  l a r g e ,  segmented p i p e l i n e s  moving t h e  m a t e r i a l  t o  
s t o c k p i l e s .  Various t y p e s  o f  earthmoving equipment a r e  common. 
Rock c r u s h e r s ,  s i e v i n g  hopers ,  conveyer systems,  t r u c k  and r a i l  
t r a n s p a r t a t i o n  f a c i l i t i e s  a r e  t y p i c a l .  
S t e r e o  Appearance: X t e . r e l i e f  o f  t h e  p i t  i tself is u s u a l l y  obvious.  T a l l  p rocess ing  
equ ipnen t  may 'kxhibi t  a  s t e r e o  h e i g h t ,  b u t  u s u a l l y  a r e  d e t e c t e d  
by t h e i r  shadows. 
172 E x t r a c t i v e  - - Underground 
D e s c r i p g  
These underground mining a c t i v i t i e s  a r e  u s u a l l y  a s s o c i a t e d  wi th  t a l l ,  r e c t a n g u l a r  
s u r f a c e  s t r u c t u r e s  which house t h e  personnel  and raw m a t e r i a l  e l e v a t o r s  a s  weil a s  
conveyer systems and v e n t i l a t i o n  equipment. T y p i c a l l y ,  c o n c e n t r a t i o n ,  b e n e f i c i a t i o n ,  
agglomel-ation o r  smel t ing  f a c i l i t i e s .  a r e  l o c a t e d  near  t h e  mine s h a f t  e n t r a n c e ( s 1  and 
a r e  mapped wi th in  t h i s  ca tegory .  Waste dumps, t a i l i n g s  ponds and water  t r e a t m e n t  
f a c i l i t i e s  a r e  a l s o  commonly a s s o c i a t e d  wi th  t h i s  a c t i v i t y .  Without l o c a l  knowledge, 
it is v e r y  d i f f i c u l t  t o  i n t e r p r e t  t h e  s p e c i f i c  mining a c t i v i t y  from a i r p h o t o s .  
173 Wells 
-
Descr ip t ion  
This c a t e g o r y  i n c l u d e s  t h e  a r e a s  used f o r  t h e  e x t r a c t i o n  of  o i l  and n a t u r a l  g a s  and 
- - 
o t h e r  m i n e r a l s  from t h e  subsur face .  In t h e  c a s e  of one i n d i v i d u a l  w e l l ,  t h e  a r e a  
immediately surrounding t h e  we l l  i s  a l l  t h a t  is placed i n t o  t h i s  ca tegory .  Care must 
be  t aken  no t  t o  confuse  t h e s e  w e l l s  wi th  water we l l s .  
1731 O i l  Wells 
-- 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
These wells a r e  u s u a l l y  obvious when t h e y  a r e  being d r i l l e d  due t o  t h e  l a r g e ,  
unvege ta ted ,  square  pads which a r e  opened up t o  accommodate t h e  d r i l l i n g  equipment. 
Once e s t a b l i s h e d ,  however, o i l  wells may b e  d i f f i c u l t  t o  s e e  on a i r p h o t o s ,  p a r t i c u -  
l a r l y  when loca ted  i n  f o r e s t e d  a r e a s .  One c l u e  t o  t h e s e  w e l l s  is t h e i r  p r o f u s e  
number wi th in  a  r e l a t i v e l y  r e s t r i c t e d  a r e a .  Producing wells use  e l e c t r i c a l l y  
powered, rocker-arm pumps whose shadows may b e  d i a g n o s t i c .  Access r o a d s  and power 
l i n e s  t o  t h e  well head a r e  a l s o  c l u e s .  In southern  Michigan, many o i l  wells a r e  
l o c a t e d  on a g r i c u l t u r a l  l and  b u t  a r e  t o o  s m a l l  t o  be  mapped i n d i v i d u a l l y .  Oftent imes  
t h e s e  w e l l s  w i l l  have c y l i n d r i c a l  s t o r a g e  t a n k s  immediately a d j a c e n t  t o  t h e  pump. 
Within  l a r g e  o i l  f i e l d s ,  p i p e l i n e s  may convey t h e  c rude  o i l  from s e v e r a l  wells t o  one  
c e n t r a l  c o l l e c t i o n  p o i n t .  
1732 Gas Wells 
-- 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
During t h e  d r i l l i n g  phase ,  t h e s e  a r e  u n d i s t i n g u i s h a b l e  from o i l  wells. Once e s t a -  
b l i s h e d ,  g a s  w e l l s  a r e  p r a c t i c a l l y  unde tec tab le  due t o  t h e i r  smal l  s i z e ,  l a c k  o f  
l a r g e  pump equipnent  and absence o f  short- term s t o r a g e  f a c i l i t i e s .  Networks o f  
b u r i e d  p i p e l i n e s  connect  s e v e r a l  wells t o g e t h e r  and t h e i r  rights-of-way p r o v i d e  good 
i n t e r p r e t a t i o n  c lues .  F requen t ly ,  nsweeteningn pl .ants,  which remove t h e  hydrogen 
s u l f i d e  commonly a s s o c i a t e d  w i t h  n a t u r a l  gas. occur  along t h e s e  p i p e l i n e s .  These 
i n - l i n e  process ing f a c i l i t i e s  u s u a l l y  have one o r  two r e c t a n g u l a r ,  one-story bu i ld -  
i n g s ,  t y p i c a l l y  made of corrugated m e t a l ,  wi th  gab le  r o o f s  which appear l i g h t  i n  t o n e  
o r  whi te  i n  c o l o r .  Of tent imes ,  one  o r  more p i p e l i n e s  w i l l  a r c h  above t h e  ground 
l e v e l  ' a s  t h e y  e n t e r  and l e a v e  t h e s e  s t r u c t u r e s .  Buried p i p e l i n e s  c r o s s i n g  a g r i c u l -  
t u r a l  o r  open' l a n d s  a r e  o f t e n  d e t e c t e d  by t h e i r  l i n e a r  s o i l  d i s t u r b a n c e  s c a r  which 
t y p i c a l l y  b r i n g s  t h e  b r i g h t e r  s u b s o i l  t o  t h e  su r face .  
19 Open and Other 
-- 
I n t e r  r e t i v e  C h a r a c t e r i s t i c s  + pen land i n c l u d e s  t h o s e  p a r c e l s  used f o r  outdoor  c u l t u r a l ,  p u b l i c  assembly and/or  
r e c r e a t i o n a l  purposes. -These  l a n d s  may b e  i n t e n s i v e l y  o r  e x t e n s i v e l y  used and t h e  
c a t e g o r y  i n c l u d e s  s t r u c t u r e s  i n c i d e n t a l  t o  t h e s e  outdoor  a c t i v i t i e s .  
191 Outdoor C u l t u r a l  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
I n c l u d e s  f a c i l i t i e s  such  a s  zoos, arboretums,  b o t a n i c a l  gardens ,  e t c .  These may b e  
d i f f i c u l t  t o  i n t e r p r e t  d i r e c t l y  from a i r p h o t o s ,  b u t  a r e  u s u a l l y  d e l i m i t e d  on USGS 
topo  maps i f  r e c e n t l y  r e v i s e d  quadrang les  a r e  a v a i l a b l e .  
192 Outdoor P u b l i c  Assembly 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
I n c l u d e s  f a c i l i t i e s  such a s  d r ive - in  movies, l a r g e  s tadiums,  racet i -acks ,  f a i r g r o u n d s ,  
amusements pa rks ,  e t c .  The unique shape and p a t t e r n  o f  many o f  t h e s e  f a c i l i t i e s  make 
them f a i r l y  obvious  on a i rpho tos .  Fa i rg rounds  may b e  d i f f i c u l t  t o  i n t e r p r e t  wi thou t  
l o c a l  knowledge of t h e  a r e a ,  b u t  t h e y  a r e  u s u a l l y  noted on USGS topo  quads. 
193 Outdoor Recrea t ion  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Th i s  is a  broad c a t e g o r y  which i n c l u d e s  a  wide d i v e r s i t y  o f  r e c r e a t i o n a l  l a n d  u s e s  
i n c l u d i n g  : 
p a r k s ;  p l a y l o t s ;  p laygrounds;  a t h l e t i c  f i e l d s ;  g o l f  c o u r s e s  and d r i v i n g  r a n g e s ;  
off-road v e h i c l e  t r a i l s ,  t r a c k s  and a r e n a s ;  s h o o t i n g  ranges ;  swimming beaches  and 
p o o l s ;  marina and yach t  b a s i n s  and b o a t i n g  sites. 
The shape  o r  p a t t e r n  o f  many o f  t h e s e  f a c i l i t i e s  i s  q u i t e  d i s t i n c t i v e  and s e r v e  a s  
good i n t e r p r e t i v e  c l u e s  t o  t h e  l and  use.  
194 Cemeter ies  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Within t h e  urban s e t t i n g ,  c e m e t e r i e s  a r e  one o f  s e v e r a l  t y p e s  o f  open green-spaces.  
They a r e  c h a r a c t e r i z e d - b y  a  r e c t i l i n e a r  road sys tem, .presence  o f  trees and sh rubbery  
and t h e  o r d e r l y  row p a t t e r n  o f  tombstones.  In t h e  o l d e r  c e m e t e r i e s  which al lowed 
l a r g e ,  v e r t i c a l  g rave  monuments, t h e s e  markers  and a s s o c i a t e d  s h r u b s  make t h e  row 
p a t t e r n  more obvious.  Newer e s t a b l i s h m e n t s  t end  t o  restr ict  g r a v e  monments  t o  t h o s e  
which a r e  i n s t a l l e d  f l u s h  t o  t h e  ground s u r f a c e  making t h e  row p a t t e r n  less obv ious  
on a i r p h o t o s .  
( 2  ) AGRICULTURAL LANDS 
Areas where t h e  product ion o f  food and f i b e r  is t h e  dominant land use .  
21 Cropland 
Land used t o  produce smal l  g r a i n s ,  row c r o p s ,  hay o r  vege tab les .  
21 1 C u l t i v a t e d  Crop 
-
D e s c r i p t i o n  
C o n s i s t s  o f  row and i n t e r n a l i z e d  c r o p s  such a s  co rn ,  soybeans,  d r y  beans  and sugar  
b e e t s  t h a t  a r e  p lan ted  i n  rows a t - s p e c i f i c  i n t e r v a l s ;  Also i n - t h i s  c a t e g o r y  ar; a  
number of  s m a l l  g r a i n s  such a s  wheat, o a t s ,  r y e  and b a r l e y  which have been included 
even though, s t r i c t l y  speaking,  t h e y  a r e  n o t  considered c u l t i v a t e d  c rops .  S p e c i a l i t y  
v e g e t a b l e  c r o p s  l i k e  tomatoes ,  peppers ,  a spa ragus ,  on ions  and cucumbers a r e  a l s o  
included.  
Corn 
-
Descr ip t ion  
A c e r e a l  c r o p  which ranges  i n  h e i g h t  a t  m a t u r i t y  between 10-15 f e e t  and t a k e s  approx- 
i m a t e l y  3-5 months t o  mature. The p l a n t  c o n s i s t s  of  a c e n t r a l  s t a l k  w i t h  10 t o  15 
nodes pe r  s t a l k  wi th  a l t e r n a t e  borne  l eaves .  The male f lowers  a r e  borne  on t h e  e a r s  
l o c a t e d  f u r t h e r  down t h e  s t a l k .  Corn is s u r f a c e  p lan ted  i n  rows 40 i n c h e s  o r  c l o s e r ;  
however, row widths  between 20 t o  30 i n c h e s  a r e  most common. P l a n t i n g  r a t e s  u s u a l l y  
range  between 12,000 t o  24,000 p l a n t s  p e r  a c r e  wi th  17,000 being t h e  average.  Corn 
can be  ha rves ted  i n . s e v e r a l  d i f f e r e n t  ways by row combine, row p i c k e r  o r  by p ick ing  
and s h e l l i n g  f o r  s t o r a g e .  In  d a i r y i n g  a r e a s ,  though, a s i g n i f i c a n t  amount o f  co rn  
a c r e a g e  is c u t  f o r  s i l a g e  whi le  it is s t i l l  green and c o n t a i n s  a r e l a t i v e l y  h igh  
m o i s t u r e  con ten t .  Usual p l a n t i n g  and h a r v e s t i n g  d a t e s  f o r  co rn ,  a s  well a s  f o r  a l l  
c r o p s ,  n a t u r a l l y  v a r i e s  from year  t o  year .  However, t h e r e  is a range  o f  d a t e s  i n  
which t h e s e  procedures  a r e  c a r r i e d  out .  P l a n t i n g  d a t e s  u s u a l l y  extend from May 5 t o  
June 10, with most p l a n t i n g  being done dur ing  t h e  middle o f  May. Harves t ing f o r  
g r a i n  feed b e g i n s  i n  l a t e  September and is  most a c t i v e  from mid-october t o  mid- 
November with completion around December 1. Harves t ing o f  co rn  f o r  s i l a g e  beg ins  i n  
l a t e  August and ends b e f o r e  November. 
I n t e r p r e t a t i o n  C h a r a c t e r i s t i c s  
I n i t i a l l y  a c o r n  c r o p  is  v e r y  d i f f i c u l t  t o  d i f f e r e n t i a t e  from o t h e r  row croDs which 
have s i m i l a r  c o l o r s  and p a t t e r n s .  I d e n t i f i c a t i o n  o f  corn  i n  t h e  e a r l y  s t age ;  though, 
might poss ib ly  b e  made by s i z e  o r  t e x t u r e  d i f f e r e n c e s  i f  t h e r e  was a s u f f i c i e n t  v a r i -  
ance i n  p l a n t i n g  d a t e s  between t h e  corn  and o t h e r  row c r o p s ,  f o r  co rn  should  be 
approximately 12 t o  1 8  i n c h e s  t a l l  by J u l y  4 w h i l e  o t h e r  row c r o p s  w i l l  p robably  n o t  
have a t t a i n e d  such  a h e i g h t  t h i s  e a r l y  i n  t h e  year .  A mature corn  c r o p  can  be e a s i l y  
recognized on a e r i a l  photography by shadows a t  t h e  edges  of t h e  f i e l d  because  o f  i ts  
h e i g h t  and it h a s a  d e f i n i t e  licorduroyw appearance because t h e  l e a v e s  have branched 
o u t  enough t o  obscure  t h e  s p e c i f i c  row p a t t e r n  on a e r i a l  photography. 
Shape : 
S i z e  : 
Tone: 
Shadow: 
Texture :  
P a t t e r n :  
S i t e :  
Associa t ion:  
Rectangular  o r  s q u a r e  f i e l d s ,  though can be  found i n  i r r e g u l a r l y  
shaped f i e l d s  conforming t o  v a r i o u s  topographic  f e a t u r e s .  
F i e l d  s i z e  v a r i e s ,  r e p r e s e n t a t i v e  s i z e  approximate ly  40-80 a c r e s .  
I n i t i a l l y  a p p e a r s  on c o l o r  i n f r a r e d  photography i n  l i g h t  p ink  t o  
r e d  c o l o r .  When t h e  c r o p  reaches  m a t u r i t y  it produces  a  ye l low 
t a s s e l  f lower  which produces a  r e d d i s h  brown c o l o r  i n  t h e  C I R  
imagery.  
Because o f  i ts h e i g h t  o f  10 t o  15 f e e t ,  mature c o r n  f i e l d s  exhi-  
b i t  a  d e f i n i t e  shadow e f f e c t  on t h e  edges o f  t h e  f i e l d .  
I n i t i a l l y  c o r n  f i e l d s  have a  r a t h e r  c o a r s e  t e x t u r e  because  o f  t h e  
s m a l l  p l a n t s  i n  widely  spaced rows. A s  t h e  p l a n t  matures  and t h e  
l e a f  s t r u c t u r e  s p r e a d s  o u t ,  t h e  co rn  f i e l d  assumes a  corduroy-  
l i k e  t e x t u r e .  
Typ ica l  row c r o p  p a t t e r n  o f  r e g u l a r l y  spaced l i n e a r  l i n e s  
th roughou t  t h e  f i e l d .  In some i n s t a n c e s ,  legumes l i k e  a l f a l f a  o r  
c l o v e r  may b e  i n t e r t i l l e d  i n  a l t e r n a t i n g  rows w i t h  t h e  c o r n  when 
p l a n t e d  a long  t h e  contour .  
Most o f t e n  found on l e v e l  t o  g e n t l y  undu la t ing  topography o f  
wel l -dra ined soils. 
Usua l ly  a s s o c i a t e d  wi th  s m a l l  g r a i n s ,  p a s t u r e  o r  soybeans.  
Soybeans 
D e s c r i p t i o n  
An u p r i g h t ,  branching herbaceous  annual  belonging t o  t h e  pea f ami ly  which r a n g e s  from 
1 t o  6 fee t ,  though 2 t o  3 f e e t  is t h e  ave rage  h e i g h t  i n  Michigan. Soybeans a r e  
p l a n t e d  i n  rows from 18 t o  24  i n c h e s  a p a r t  wi th  20 i n c h e s  being t h e  average .  Usual 
p l a n t i n g  d a t a s  v a r y  from May 20 t o  June 20. To f a c i l i t a t e  weed c o n t r o l ,  a  r o t a r y  hoe 
i s  used about  eve ry  f i v e  days fo l lowing  t h e  emergence o f  t h e  p l a n t  and c o n t i n u i n g  
u n t i l  t h e  beans  have grown t o  a  h e i g h t  o f  around 6 inches .  In a d d i t i o n  t o  t h i s  c u l -  
t i v a t i o n  p r a c t i c e ,  a  v a r i e t y  of  h e r b i c i d e s  a r e  used f o r  weed c o n t r o l .  Soybeans a r e  
h a r v e s t e d  by a  combine which c u t s  t h e  p l a n t s  i n  t h e  rows and t h r e s h e s  and s e p a r a t e s  
t h e  bean pods from t h e  rest of t h e  p l a n t .  Harves t ing  b e g i n s  around September 25,  is  
most a c t i v e  between October 5  t o  2 5  and ends around November 15. 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
I n i t i a l l y  soybeans a r e  very  d i f f i c u l t  t o  d i f f e r e n t i a t e  from o t h e r  emerging row c r o p s ,  
e s p e c i a l l y  o t h e r  d r y  beans.  It might be p o s s i b l e  t o  d i s t i n g u i s h  young soybeans  from 
corn  by examining t h e  narrower row spac ing  and smal l e r  p l a n t  s i z e  o f  t h e  soybeans.  
A s  t h e  soybean matures ,  i ts l e a f  s t r u c t u r e  becomes h u s k i e r  and s p r e a d s  o u t  hor izon-  
t a l l y  which t e n d s  t o  obscure  t h e  b a r e  s o i l  between rows, g i v i n g  t h e  f i e l d  a  uniform 
appearance .  Sugar b e e t s ,  on t h e  o t h e r  hand, e x h i b i t  a  more u p r i g h t  l e a f  s t r u c t u r e  
which is n o t  a s  bushy and, t h e r e f o r e ,  d o e s  n o t  obscure  t h e  in ter - row a r e a s .  Because 
o f  t h i s  d i f f e r e n c e ,  sugar  b e e t  f i e l d s  tend t o  have ba re  s o i l  apparen t  between rows,  
whereas mature soybeans  do not .  On C I R  imagery, soybeans w i l l  appea r  i n  p ink t o  
b r i g h t  r e d d i s h  c o l o r s  wi th  a  wcorduroy" t e x t u r e  a t  ma tu r i ty .  The p l a n t  is h a r v e s t e d  
r e l a t i v e l y  l a t e  i n  t h e  season ,  u s u a l l y  a f t e r  most s p e c i a l t y  row c r o p s  have been har- 
v e s t e d .  
Shape : Usual ly  s q u a r e  o r  r e c t a n g u l a r .  
S i  ze  : 40-80 a c r e s  o r  l a r g e r .  
Tone: 
Shadows : 
Texture :  
P i n k i s h  t o  l i g h t  r e d  i n  young s t a g e ;  a  b r i g h t e r  r e d  a s  , p l a n t  
approaches  m a t u r i t y .  
S l i g h t  shadow a t  f i e l d  edge may be  apparen t  depending on t h e  
p l a n t  s i z e .  
Typ ica l  c o a r s e  row t e x t u r e  i n i t i a l l y ;  more o f  a corduroy t e x t u r e  
a t  m a t u r i t y  a s  p l a n t  s p r e a d s  o u t .  
P a t t e r n :  Regu la r ly  spaced rows o f  l i n e a r  l i n e s  throughout  t h e  f i e l d .  
Sugar  Beets 
D e s c r i p t i o n  
A b i e n n i a l  r e l a t e d  t o  t h e  goose foo t  o r  b e e t  f a m i l y  which produces  a c l u s t e r  o f  
s p r e a d i n g  or r a d i a t i n g  b a s a l  l e a v e s  and a l a r g e - w h i t e  r o o t  d u r i n g  t h e  f i r ~ t ' ~ e . a r .  
P l a n t i n g  is done a s  e a r l y  i n  t h e  season a s  p o s s i b l e  t o  i n s u r e  maximum sugar  c o n t e n t .  
Sugar  b e e t s  a r e  p l a n t e d  i n  e i t h e r  s i n g l e  o r  double  rows on beds which a r e  4 t o ' 6  . 
i n c h e s  high.  The normal width between s i n g l e e  rows v a r i e s  from 14  t o  30 i n c h e s .  If 
d o u b l e  rows a r e  p l a n t e d  s i d e  by s i d e  on t h e  same bed t h e r e  is u s u a l l y  40 t o  42 i n c h e s  
between bed c e n t e r s .  There must be a t  l e a s t  14 i n c h e s  between t h e  rows on t o p  o f  t h e  
bed f o r  h a r v e s t i n g  purposes.  Usual p l a n t i n g  d a t e s  r ange  between A p r i l  1 5  and J u n e  1. 
I n  t h e  c u l t i v a t i o n  o f  sugar  b e e t s ,  t h e  c r o p  is th inned  o u t  r e s u l t i n g  i n  a 4 t o  1 2  
i n c h  spacing between i n d i v i d u a l  p l a n t s .  Before h a r v e s t i n g  can t a k e  p l a c e ,  t h e  p l a n t  
t o p s  must be removed; t h e s e  can b e  used a s  l i v e s t o c k  f e e d .  Harves t  o f  t h e  s u g a r  
b e e t s  i s  u s u a l l y  delayed a s  long a s  p o s s i b l e  t o  i n c r e a s e  t h e  sugar  c o n t e n t  a s  much a s  
p o s s i b l e  i n  t h e  r o o t  s t a l k .  A mechanical  h a r v e s t e r  plows up t h e  rows, removes t h e  
b e e t  r o o t s  and d e p o s i t s  them d i r e c t l y  i n t o  fo l lowing  t r u c k s .  Harves t ing  u s u a l l y  
s t a r t s  around October 5 ,  i s  most a c t i v e  from October 1 5  t o  November 1 and ends  
November 15. 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
There a r e  some unique f e a t u r e s  i n  sugar  b e e t  c u l t i v a t i o n  t h a t  might d i f f e r e n t i a t e  
them from o t h e r  row c r o p s  on a i r p h c t o s .  Sugar b e e t s  have a d i s t i n c t i v e  p a t t e r n  and 
t e x t u r e  when p l a n t e d  i n  double  rows wi th  a wide space  between beds.  A f i e l d  o f  sugar  
b e e t s  p lan ted  t h i s  way should appear  on t h e  imagery a s  t h i c k ,  widely  spaced rows wi th  
b a r e  s o i l  showing between rows. Because t h e  l e a f  s t r u c t u r e  o f  s u g a r  b e e t s  is r a t h e r  
u p r i g h t  and does  n o t  spread h o r i z o n t a l l y  a s  much a s  o t h e r  row c r o p s ,  t h e  b a r e  s o i l  
s i g n a t u r e  is u s u a l l y  n o t  obscured.  P r i o r  t o  topp ing ,  s u g a r  b e e t s  appear  i n  a p i n k i s h  
l i g h t  red t o  r e d  c o l o r .  
Shape : Regular  shaped f i e l d s .  
S i  ze  : 40-80 a c r e s  o r  l a r g e r .  
Tone: 
Shadow: 
Texture :  
P a t t e r n  : 
S i t e :  
Assoc ia t ion :  
P i n k i s h  red  t o  red p r i o r  t o  topping.  
Probably no v i s i b l e  shadows. 
Coarse row t e x t u r e .  
P lan ted  i n  s t r a i g h t ,  l i n e a r  rows. 
M a j o r i t y  o f  t h e  ac reage  is on t h e  l a k e  p l a i n s  o f  t h e  Saginaw low- 
1 and. 
Sugar p rocess ing  p l a n t s  wi th  l a r g e ,  outdoor s t o r a g e  p i l e s  o f  
b e e t s  d u r i n g  h a r v e s t .  
Winter Wheat 
D e s c r i p t i o n  
Belonging t o  t h e  g r a s s  f ami ly ,  wheat is  an annual  he rb  wi th  many v a r i e t i e s  l i k e :  1) 
hard  - red  s p r i n g ,  2) hard red  w i n t e r ,  3)  d u r m ,  4) red  durwn, 5) s o f t  red w i n t e r ,  6 )  
s o f t  whi te  and 7) mixed wheat. Most o f  t h e s e  v a r i e t i e s  have minor p h y s i o l o g i c a l  
d i f f e r e n c e s  b u t  none t h a t  a r e  d i s t i n g u i s h a b l e  on medium-scale imagery. The p l a n t  
grows t o  a h e i g h t  o f  2 t o  4 f e e t  and produces s e v e r a l  long ,  t h i n  stems with sp iked  
shaped i n f l o r e s c e n c e s  ( t h e  f lower ing  reg ion  o f  a  p i a n t )  a t  t h e  t i p s .  Most wheat; 
grown i n  sou the rn  Michigan is t h e  whi te  wheat v a r i e t y  which is u s u a l l y  p l a n t e d  i n  t h e  
f a l l  between September 15 and October 15. The s e e d s  a r e  p lan ted  wi th  a  c r c p  d r i l l ,  
an  implement which d i g s  smal l  furrows a  few i n c h e s  a p a r t ,  d e p o s i t s  t h e  s e e d s  i n  d r ib -  
b l e s  and covers  and l i g h t l y  compacts t h e  s o i l  over  them. Winter wheat must be  
p l a n t e d  a t  t h e  proper  d a t e  so  t h a t  it w i l l  emerge and grow s e v e r a l  inches  b e f o r e  i ts  
dormant - p e r i o d  t o  i n s u r e  proper  r o o t  developnent.  The growth c y c l e  s t a r t s  a g a i n  i n  
e a r l y  s p r i n g  wi th  t h e  p l a n t  r i p e n i n g  i n  l a t e  June and e a r l y  Ju ly .  A c o l o r  change 
from green t o  a  ye l lowish  brown is  a s s o c i a t e d  wi th  t h i s  r ipen ing  process .  Harves t ing  
b e g i n s  around J u l y  15, is most a c t i v e  between J u l y  20 and August 1 and u s u a l l y  ends  
around August 20. Th i s  c r o p  is harves ted  by a  combine which c u t s ,  t h r e s h e s  and 
c l e a n s  it i n  one o p e r a t i o n ,  l e a v i n g  a  s h o r t  s t u b b l e  i n  t h e  f i e l d .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
I n i t i a l l y  t h e  win te r  wheat c rop  should  appear i n  l i g h t  p ink t o n e s  i n  t h e  f a l l  wi th  
f a i n t  l i n e  p a t t e r n s  perhaps  being p resen t .  A t  t h i s  t ime,  wheat f i e l d s  w i l l  have a 
d e f i n i t e  b a r e  s o i l  r e f l e c t a n c e  i n  con junc t ion  wi th  t h e  l i g h t  pink toned r e f l e c t a n c e  
o f  t h e  newly emergent p l a n t s .  A s  t h e  c rop  matures  i n  t h e  e a r l y  s p r i n g  it becomes a  
b r i g h t  r e d d i s h  c o l o r  on CIR imagery. bihen t h e  wheat r i p e n s  and t h e  c o l o r  s h i f t  t a k e s  
p l a c e ,  it dl1 appear  i n  a  l i g h t  ye l lowish  c o l o r  on t h e  f i lm.  Af te r  t h e  c r o p  h a s  
been h a r v e s t e d ,  t h e  s t u b b l e  l e f t  i n  t h e  f i e l d  w i l l  appear  a s  f a i n t ,  l i g h t  t a n  o r  
brown l i n e  p a t t e r n s .  
Shape : Square  o r  r e c t a n g u l a r  f i e l d s  a r e  t y p i c a l ,  b u t  i r r e g u l a r l y  shaped 
p l o t s  conforming t o  t h e  topography a l s o  occur.  
S ize  : 40-80 a c r e s ,  b u t  u s u a l l y  l a r g e r .  
Tone : I n i t i a l l y  l i g h t  p ink ,  changing t o  b r i g h t  r ed  a s  p l a n t  ma tures ,  
t h e n  t o  l i g h t  yellow a s  senescence occurs .  
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Shadow: 
T e x t u r e  : 
P a t t e r n :  
Not e v i d e n t .  
I n i t i a l l y  medium changing t o  a  f i n e  t e x t u r e  a s  t h e  f i e l d  " f i l ls  
o u t f f  wi th  a  matur ing crop.  A f t e r  h a r v e s t ,  t h e  f i e l d  w i l l  assume 
a  medium t e x t u r e  aga in  r e s u l t i n g  from t h e  s t u b b l e  l e f t  on t h e  
f i e l d .  In some c a s e s ,  a  d e f i n i t e  m o t t l i n g  w i l l  be p r e s e n t  
because  o f  v a r i a t i o n s  i n  s o i l  p r o p e r t i e s  throughout  a  f i e l d  o r  
because  o f  d i s e a s e .  
The p l a n t i n g  p a t t e r n  o f  most d r i l l e d  c r o p s  is  d i s t i n c t i v e .  A s  
i l l u s t r a t e d ,  t h e  p l a n t i n g  is done c o n c e n t r i c a l l y  p a r a l l e l  t o  t h e  
f i e l d  boundar i e s  and then  t h e  missed f f co rne r sn  i n  t h e  t u r n s  a r e  
seeded ,  producing t h e  c h a r a c t e r i s t i c  nopen Xw p a t t e r n  i n  a  rec- 
t a n g u l  a r  f i e l d .  
oundary 
\ planting 
pattern 
Oats  
7
D e s c r i p t i o n  
A c e r e a l  g r a s s  which grows t o  a  h e i g h t  o f  2  t o  5 f e e t .  Unlike o t h e r  t emoera te  c e r e a l  
g r a s s e s ,  - t h e  f l o w e r s  and r e s u l t i n g  seeds  of  o a t s  a r e  b o r n e  on p a n i c l e s .  Oats  a r e  
u s u a l l y  p lan ted  between A p r i l  10  and May 15. I n i t i a l l y  o a t  f i e l d s  have a  d a r k  g r e e n  
c o l o r ,  much more s o  t h a n  any o t h e r  c e r e a l  crop.  Like t h e  o t h e r  c e r e a l s ,  though,  t h e  
o a t  p l a n t  changes c o l o r  from green  t o  a  ye l lowish  brown when it r i p e n s  beginning i n  
middle  t o  l a t e  Ju ly .  Oats  a r e  u s u a l l y  combine h a r v e s t e d ,  however, t h e y  may f i r s t  b e  
c u t  and windrowed ( a  long ,  r e l a t i v e l y  low r i d g e  o f  g r a i n  made f o r  d r y i n g )  and t h e n  
t h r e s h e d  a  few days  a f t e r w a r d s  wi th  a  pick-up combine. Harves t ing  u s u a l l y  b e g i n s  
around J u l y  20, is  most a c t i v e  between J u l y  25 and August 20 and ends  by September 
15. 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
I n i t i a l l y ,  an o a t  f i e l d  should  appear  i n  r a t h e r  l i g h t  pink t o n e s  wi th  no p a r t i c u l a r  
p a t t e r n  ev iden t .  Th i s  p ink t o n e  w i l l  change r a t h e r  r a p i d l y  t o  more b r i l l i a n t  r ed  
c o l o r s  on C I R  imagery a s  t h e  c r o p  matures .  When t h e  o a t s  r i p e n  and t h e  c o l o r  s h i f t  
t a k e s  p l a c e ,  t h e  t o n a l  s i g n a t u r e  on t h e  photography w i l l  change from red  t o  a  l i g h t  
ye l low.  Besides  some spring-sown b a r l e y ,  t h e  v a s t  m a j o r i t y  o f  spring-sown g r a i n  i n  
Michigan is  o a t s .  While o a t s  a r e  r i p e n i n g ,  most fall-sown g r a i n  ( i . e . ,  wheat) shou ld  
a l r e a d y  have been ha rves ted .  After t h e  o a t s  have been c u t ,  c e r t a i n  p a t t e r n s  may b e  
p r e s e n t  on t h e  f i e l d .  If t h e  c r o p s  have been windrowed, t h e  f i e l d  w i l l  appear  on t h e  
imagery a s  l i g h t  yellow s t r i p e s  o r  l i n e s  o f  c u t  g r a i n  a  few f e e t  a p a r t  wi th  a  some- 
what d a r k e r  ye l low o r  perhaps  even b a r e  s o i l  apparen t  between windrows. 
Shape : 
S i z e  : 
Tone: 
Shadow: 
Texture:  
P a t t e r n :  
Regular ly  shaped f i e l d s ,  square  o r  r e c t a n g u l a r ;  some i r r e g u l a r .  
20-80 a c r e s  o r  l a r g e r .  
I n i t i a l l y  p ink changing t o  b r i g h t  red o r  magenta. When t h e  c r o p  
r i p e n s ,  c o l o r  s h i f t s  t o  a  l i g h t  yellow on C I R  imagery.  
Rarely  e v i d e n t .  
I n i t i a l l y  a medium t e x t u r e  which r a p i d l y  changes t o  a f i n e  tex- 
t u r e  a s  t h e  f i e l d  f i l l s  ou t .  A f t e r  h a r v e s t  t h e r e  may be  a  r e t u r n  
t o  a  medium t e x t u r e  wi th  t h e  s t u b b l e  r e s i d u e ;  a  c o a r s e  t e x t u r e  is  
a s s o c i a t e d  wi th  g r a i n  t h a t  h a s  been windrowed. 
The t y p i c a l  d r i l l  p l a n t i n g  p a t t e r n  is o f t e n  e v i d e n t  and a f t e r  
h a r v e s t i n g  a  l i n e a r  p a t t e r n  may b e  p r e s e n t  because o f  windrowing. 
Rye and Bar ley  
--
D e s c r i p t i o n  
Both a r e  c e r e a l  g r a s s e s ;  b a r l e y  a t t a i n s  h e i g h t s  o f  3 t o  4 f e e t  whi le  r y e  grows t o  
h e i g h t s  o f  between 4 t o  5  f e e t .  There a r e  two main, v a r i e t i e s  o f  barley--the 2 and 6 
row t y p e s  ( r e f e r r i n g  t o  t h e  n m b e r  sf rows o f  k e r n e l s  on t h e  sp ike  h e a d ) ,  however, 
t h e s e  d i f f e r e n c e s  a r e  n o t  d i s c e r n i b l e  on a i r p h c t o s .  Bar ley  i s  u s u a l l y  seeded by 
d r i l l i n g  t h e  c rop  i n  a  prepaled seedbed; a  legume g r a s s  is  i n t e r s e e d e d  wi th  t h e  c r o p  
i n  some cases .  Bar ley  can be  s o h  i n  e i t h e r  t h e  f a l l  o r  sp r ing .  If f a l l  sowing is 
p r a c t i c e d ,  t h e  p l a n t i n g  u s u a l l y  t a k e s  p l a c e  between September 5 and 15. Spr ing  
p l a n t i n g  i s  u s u a l l y  done between Apr i l  10  and May 10. Like most c e r e a l  g r a i n s ,  a s  
b a r l e y  r i p e n s  it t u r n s  from green t o  a  yellowish-brown c o l o r .  Bar ley  is  combine har- 
v e s t e d  and t h e  k e r n e l s  t h r e s h e d ,  l e a v i n g  a  s t a l k  s t u b b l e  on t h e  f i e l d .  Harves t ing o f  
fall-sown b a r l e y  u s u a l l y  beg ins  around June  25, is most a c t i v e  between J u l y  1 and 10  
and t y p i c a l l y  ends by August 1. Harves t ing o f  spring-sown b a r l e y  u s u a l l y  b e g i n s  
around J u l y  15, is most a c t i v e  between J u l y  20 and August 1  and ends around August 5. 
It should be noted t h a t  most b a r l e y  which is grown i n  Michigan is sown i n  t h e  f a l l .  
Rye is  another  fall-sown c e r e a l  g r a i n  which is s i m i l a r  t o  b a r l e y  bu t  h a s  r a t h e r  nar- 
row one-leaved glumes with drooping s p i k e s  and s h o r t e r  awn s t r u c t u r e s .  Like o t h e r  
c e r e a l  crops ,  r y e  is planted by d r i l l i n g  t h e  seed i n  a  prepared seedbed. P l a n t i n g  is 
u s u a l l y  done between August 15 and October 15  depending on whether o r  n o t  t h e  c r o p  is  
t o  b e  grown f o r  g r a i n ,  it can be  seeded i n  August; however, i f  g r a i n  product ion is 
d e s i r e d  then  a  l a t e  September, e a r l y  October seeding is  favored.  Rye is a l s o  combine 
h a r v e s t e d  beginning around J u l y  15. Harves t ing is most a c t i v e  between J u l y  20 and 
August 1  and u s u a l l y  ends around August 10. 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
I n i t i a l l y  bo th  b a r l e y  and rye  w i l l  appear on C I R  images i n  p ink i sh  t o n e s  which w i l l  
change t o  r e d d i s h  c o l o r s  a s  t h e s e  c r o p s  mature  and t h e  f i e l d s  f i l l  ou t .  A f a i n t  l i n e  
p a t t e r n  may i n i t i a l l y  be  p r e s e n t  because o f  t h e  d r i l l  p l a n t i n g  though such a  p a t t e r n  
w i l l  probably d imin i sh  a s  t h e  f i e l d  f i l l s  o u t .  In t h e  c a s e  o f  b a r l e y ,  if a legume 
g r a s s  i s  i n t e r s e e d e d ,  no c rop  p a t t e r n  will be ev iden t .  Because both o f  t h e s e  g r a i n s  
t u r n  yellow when t h e y  r i p e n ,  a  c o l o r  s h i f t  w i l l  appear on C I R  photography; t h e s e  
g r a i n  c rops  appearing i n  l i g h t  ye l lowish  c o l o r s  a s  senescence develops.  Af te r  har- 
v e s t  both  c r o p  f i e l d s  w i l l  have t h e  c h a r a c t e r i s t i c  r e s i d u e  s t u b b l e  appearance.  
Shape : 
S i  ze : 
Tone : 
Regular ly  shaped f i e l d s .  
40 a c r e s  o r  more. 
- 
I n i t i a l l y  b o t h  b a r l e y  and r y e  w i l l  appear i n  p ink i sh  c o l o r s  and 
l a t e r  i n  r e d d i s h  ones  a s  t h e  c rop  matures. \ h e n  t h e s e  c e r e a l s  
r i p e n ,  t h e y  w i l l  appear i n  l i g h t  yel lowish tones .  However, i f  a  
legume g r a s s  h a s  been i n t e r s e e d e d ,  then  t h e  f i e l d  may have a  
d e e p e r  ye l lowish  c o l o r ,  o r  perhaps even a  reddish-brown appear-  
ance.  
Shadow: Some on edge o f  f i e l d ,  e s p e c i a l l y  wi th  rye.  
Texture :  
P a t t e r n :  
I n i t i a l l y  a  medium t e x t u r e ,  changing t o  a  f i n e  one a s  t h e  f i e l d '  
f i l l s  o u t  p r i o r  t o  ha rves t ing .  
F a i n t  l i n e  p a t t e r n  r e s u l t i n g  from d r i l l e d  seeding may be  
a p p a r e n t ,  though no d i s c e r n i b l e  p a t t e r n  w i l l  probably be  e v i d e n t  
i f  i n t e r s e e d i n g  h a s  taken place .  
NOTE: It is very  d i f f i c u l t  and almost  imposs ib le  on most imagery t o  d i f f e r e n t i a t e  
between v a r i o u s  t y p e s  o f  c e r e a l  g r a s s e s  because o f  p h y s i o l o g i c a l  s i m i l a r i -  
t i e s .  P l a n t i n g  d a t e s  and h a r v e s t i n g  p r a c t i c e s  may b e  a  key t o  i d e n t i f i c a -  
t i o n ,  p a r t i c u l a r l y  'between fall-sown and spring-sown gra ins .  Except f o r  
o a t s ,  most g r a i n s  grown i n  Michigan a r e  fall-sown which means win te r  b a r l e y ,  
w i n t e r  wheat and r y e  a r e . t h e  fall-sown c e r e a l s ,  b a r l e y  r i p e n s  t h e  q u i c k e s t  
and is u s u a l l y  ha rves ted  b e f o r e  rye  and win te r  wheat. 
212 Hay, Rota t ion  and Permanent P a s t u r e  
Land which produces g r a s s e s  f o r  animal consumption. 
D e s c r i p t i o n  
Any l e a f y  p l a n t  m a t e r i a l ,  fine-stemmed g r a s s e s  and sedges  and o t h e r  legumes t h a t  a r e  
c u t ,  d r i e d  and fed t o  l i v e s t o c k .  A v a r i e t y  o f  g r a s s e s  a r e  u t i l i z e d - i n  hay produc- 
t i o n ,  t h e  most common being a l f a l f a ,  c l o v e r  and t imothy,  a s  we l l  a s  mix tu res  o f  t h e s e  
g r a s s e s .  A l f a l f a  i s  probably  t h e  most important  o f  t h e s e  hay c r o p s  i n  Michigan. 
A l f a l f a  grows t o  a  h e i g h t  o f  2 t o  3 f e e t  and may have anywhere from f i v e  t o  twenty  
stems wi th  new stems growing a t  t h e  crown a s  o l d  ones e i t h e r  mature o r  a r e  h a r v e s t e d .  
A l f a l f a  i s  a  p e r e n n i a l ,  leguminous h e r b  which c o n t i n u e s  f o r  a  number o f  y e a r s  and 
u s u a l l y  has  a  p u r p l e  Mower, a l though some v a r i e t i e s  have yellow f lowers .  The 
a l f a l f a  is  u s u a l l y  d r i l l e d  seeded.  A s  t h e  c r o p  matures ,  a  more o r  l e s s  con t inuous  
mat is  formed, having a  b r i g h t  green c o l o r .  A l f a l f a  is  u s u a l l y  c u t  2 t o  3 times dur- 
ing  t h e  summer between June 10 and September 1 . 
Clover,  ano the r  common g r a s s  grown f o r  hay, grows anywhere between 1 t o  3 f e e t  t a l l .  
Clover ,  p a r t i c u l a r l y  t h e  common red c l o v e r  v a r i e t y ,  is broadcast  sown on t h e  s u r f a c e  
w i t h  some smal l  g r a i n s  e a r l y  i n  t h e  s p r i n g .  Though i t  i s  a  p e r e n n i a l ,  i t  u s u a l l y  
f u n c t i o n s  a s  a  b i e n n i a l ,  dying a f t e r  two years .  ?he c r o p  is  u s u a l l y  c u t  by t h e  time 
i t  r e a c h e s  f u l l  bloom, sometime between June 15 and J u l y  10. 
Another common hay g r a s s  is t imothy ,  a  p e r e n n i a l  bunch g r a s s  which can grow t o  a  
h e i g h t  o f  between 20 t o  46 inches .  Like c l o v e r ,  t imothy  is  c u t  between June 15 and 
J u l y  10. 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Most hay f i e l d s  w i l l  be i n  b r i g h t  r e d  c o l o r s  throughout  t h e  growing season  on C I R  
photography.  S l i g h t  c o l o r  s h i f t s  may t a k e  p l a c e  a s  t h e  p l a n t ' s  f l o w e r s  bloom. Such 
s h i f t s  may be from red  t o  p ink i n  t h e  c a s e  o f  white c l o v e r  o r  from red  t o  magenta i n  
t h e  c a s e  o f  r ed  c l o v e r .  The most d i s t i n c t i v e  f e a t u r e  i n  i d e n t i f y i n g  hay f i e l d s  i s  
t h e  f i e ld -borde r -concen t r i c  h a r v e s t i n g  p a t t e r n .  
Hay is c u t  wi th  a  mowing machine which e i t h e r  b a l e s  t h e  hay and l e a v e s  them on t h e  
f i e l d  o r  l e a v e s  t h e  hay i n  windrows t o  be  picked up l a t e r .  I n i t i a l l y ,  hay windrows 
w i l l  appea r  a s  t h i n  red  o r  p ink l i n e s  on C I R  imagery,  however, a s  t h e  hay d r y s  o u t  
and changes  t o  a  brown c o l o r ,  a  c o l o r  s h i f t  w i l l  occur  on C I R  photography; t h e  win- 
drowed hay aspea r ing  i n  yellowish-brown l i n e s  on a  more p i n k i s h  co lo red  g r a s s  s tub-  
b l e .  Because o f  i ts f i n e  t e x t u r e  and b r i g h t  r e d  c o l o r ,  hay f i e l d s  a r e  o f t e n  hard  t o  
d i f f e r e n t i a t e  from c e r e a l  g r a i n  c rops .  A s  an a i d  i n  i d e n t i f i c a t i o n ,  p a t t e r n s  w i t h i n  
t h e  f i e l d s  should  be  exanined,  look ing  f o r  t h e  d i s t i n c t i v e  p l a n t i n g  p a t t e r n s  o f  
d r i l l e d  g r a i n s  a l r e a d y  mentioned. The f a i n t  corduroy t e x t u r e  o f  t h e  g r a i n s  c o n t r a s t  
wi th  t h e  ve ry  f i n e  t e x t u r e  o f  hay f i e l d s .  
Shape : Regular  shaped f i e l d s ,  s q u a r e  o r  r e c t a n g u l a r .  
S ize :  10-20 a c r e s  o r  more. 
Tone: Br igh t  r ed  c o l o r  on C I R  imagery throughout  t h e  growing season.  
Shadow: None apparent .  
Texture:  
Pa t t e rn :  
F ine  t o  v e r y  f i n e  t e x t u r e  throughout  growing season.  A c o a r s e r  
t e x t u r e  i s  e v i d e n t  a f t e r  c u t t i n g ,  e s p e c i a l l y  i f  hay  is l e f t  i n  
windrows. 
No v i s i b l e  p a t t e r n ,  though t h e  c u t t i n g  t echn ique  l e a v e s  a  d i s -  
t i n c t i v e  p a t t e r n  on t h e  f i e l d .  
R o t a t i o n  P a s t u r e  
This  is land sown t o  some s o r t  o f  g r a s s  ( s u c h  a s  a l f a l f a  and c l o v e r  mix tu re )  f o r  
l i v e s t o c k  g raz ing .  The p r a c t i c e  o f  r o t a t i o n a l  p a s t u r e  is p a r t  o f  a  c r o p  r o t a t i o n  
t echn ique  designed t o  p r e s e r v e  t h e  p r o d u c t i v i t y  o f  t h e  l and .  F i e l d s  a r e  u s u a l l y  k e p t  
i n  p a s t u r e  f o r  2  o r  3 y e a r s  and t h e n  plowed f o r  c r o p  product ion.  To p reven t  over-  
g raz ing  on good c r o p  producing l a n d ,  a  t echn ique  known a s  r o t a t i o n a l  g r a z i n g  is some- 
t imes  p r a c t i c e d  wherein t h e  p a s t u r e  is d i v i d e d  i n t o  segments and t h e  l i v e s t o c k  a r e  
grazed on one segment f o r  a  pe r iod  o f  t ime and then moved t o  ano the r .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
S i m i l a r  t o  hay f i e l d s ,  r o t a t i o n a l  p a s t u r e s  a r e  a  b r i g h t  red c o l o r  on C I R  photography 
throughout  t h e  growing season.  Usual ly  l i t t l e  t e x t u r e  o r  p a t t e r n  i s  e v i d e n t ,  e x c e p t  
i f  t h e  p a s t u r e  is r o t a t i o n a l l y  g r a z e d ,  i n  which c a s e  t h e  fenced-in segments might be  
d i s c e r n i b l e  on l a r g e r  s c a l e  imagery. If t h e  f i e l d  has  been i n  p a s t u r e  long  enough, 
ncow t r a i l s "  and o t h e r  ev idence  of l i v e s t o c k  g raz ing  may be e v i d e n t  on l a r g e r  s c a l e  
imagery. 
Shape: Regul a r l y  shaped f i e l d s .  
S i  ze : 5 4 0  a c r e s .  
Tone: 
Snadow: 
Texture:  
P a t t e r n :  
Usual ly  red  t o  b r i g h t  r ed  throughout t h e  growing season,  though a  
s l i g h t  c o l o r  s h i f t  t o  d a r k e r  c o l o r s  may t a k e  p l a c e  i n  l a t e  summer 
a s  t h e  g r a s s  d r y s  out .  
None. 
F i n e  t o  v e r y  f i n e  t e x t u r e .  
No r e a d i l y  d i s c e r n i b l e  p a t t e r n  i n  t h e  f i e l d  u n l e s s  t h e  f i e l d  h a s  
been segmented f o r  r o t a t i o n a l  grazing.  
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22 Orchards ,  Bush F r u i t s ,  Vineyards  and Ornamental H o r t i c u l t u r a l  Areas  
-
T h i s  ca tegory  i n c l u d e s  land used f o r  f r u i t  o r  b e r r y  product ion,  a s  we l l  a s  n u r s e r i e s ,  
f l o r i c u l t u r a l  a r e a s  and sod f a n s .  
221 Tree  F r i u t s  
-
D e s c r i p t i o n  
Th i s  ca tegory  i n c l u d e s  f r u i t - b e a r i n g  t r e e s  l i k e  app le ,  c h e r r y ,  peach,  pea r  and p rune  
which range i n  h e i g h t  anywhere between 2 o r  3 f e e t  i n  new orchards  t o  around 25 f e e t  
i n  mature  f i e l d s .  Orchards a r e  u s u a l l y  p lan ted  i n  a  s y s t e m a t i c  p a t t e r n  o f  even ly  
spaced t r e e s  i n c l u d i n g  square ,  r e c t a n g u l a r ,  c u r v i l i n e a r  o r  h e x a g o n a l / t r i a n g u l a r  sys- 
tems. Spacing between i n d i v i d u a l  t r e e s  d i f f e r s  according t o  t h e  system u s e d ,  v a r y i n g  
between 15 f e e t  and 35 f e e t .  Bloom d a t e s  va ry  among t h e  d i f f e r e n t  s p e c i e s  o f  f r u i t  
t r e e s ,  occur r ing  sometime dur ing  e a r l y  t o  middle sp r ing .  Harvesting o f  t r e e  f r u i t s  
u s u a l l y  b e g i n s  sometime i n  J u l y  o r  August and c o n t i n u e s  throughout  t h e  f a l l  season.  
The accompanying t a b l e  lists t h e s e  bloom and h a r v e s t  d a t e s  f o r  t h e  common Michigan 
f r u i t s .  
I n t e r  r e t i v e  C h a r a c t e r i s t i c s  T-E-- r u i t  t r e e s  have t h e  same appearance on C I R  imagery a s  deciduous t r e e s ,  appear ing  i n  
red  t o  magenta c o l o r s .  The most d i s t i n g u i s h i n g  f e a t u r e ' o f  o rchards ,  which makes thein 
ve ry  e a s y  t o  i d e n t i f y  on a e r i a l  photography, is t h e i r  p l a n t i n g  p a t t e r n .  A s  i l l u s -  
t r a t e d ,  o rchards  a r e  p lan ted  i n  e i t h e r  square ,  r e c t a n g u l a r ,  con tour  o r  hexagonal pat- 
t e r n s  o f  widely spaced rows. 
aQuare reatangular contour hexagonal 
The image c h a r a c t e r i s t i c s  o f  o r c h a r d s  a r e :  
Shape : Regular ly  shaped f i e l d s  o r  conforming t o  t h e  contour  o f  t h e  l and .  
I n d i v i d u a l  t r e e  shapes  should by r e a d i l y  apparen t  on l a r g e r  s c a l e  
imagery . 
Si  ze : 2.5-1 0 a c r e s ;  u s u a l l y  l a r g e r .  
Tone: Red o r  magenta a f t e r  l e a f o u t  and p r i o r  t o  l e a f - f a l l .  
Shadow:20 I n d i v i d u a l  t r e e  shadow should  be e a s i l y  i d e n t i f i e d .  
Texture :  
P a t t e r n :  
S i t e :  
Assoc ia t ion  : 
S t i p p l e d  t e x t u r e  r e s u l t i n g  from wide spac ing  of i n d i v i d u a l  t r e e s .  
Most o rchards  d i s p l a y  e i t h e r  a square ,  r e c t a n g u l a r ,  con tour  o r  
hexagonal p a t t e r n .  
Many t imes  l o c a t e d  on moderate h i l l  s l o p e s  t o  t a k e  advantage o f  
f a v o r a b l e  a i r  d r a i n a g e  t o  p reven t  f r o s t  damage. 
Often occur i n  a s s o c i a t i o n  with o t h e r  f i e l d s  o f  s m a l l  f r u i t s  l i k e  
s t r a w b e r r i e s .  
222 Bush F r u i t s  and Vineyards 
- -
D e s c r i p t i o n  
I n c l u d e s  f r u i t s  such a s  s t r a w b e r r i e s ,  r a s p b e r r i e s .  b l u e b e r r i e s  and nraoes .  Both 
r a s p b e r r i e s  and b l u e b e r r i e s  a r e  bush f r u i t s  which a r e  u s u a l l y  2 t o  3 f e e t  
a p a r t  i n  rows 6 t o  10 f e e t  a p a r t .  The crowns of i n d i v i d u a l  b lueber ry  bushes  u s u a l l y  
c o a l e s c e  wi th in  t h e  rows, forming long hedgerows about  4 f e e t  wide. 
Grapes a r e  grown on wires suppor ted by p o s t s  along t h e  rows. The rows a r e  4 t o  6 
f e e t  a p a r t  and t h e  row canopy is about  3 f e e t  wide. Ear ly  i n  t h e  season ,  t h e  shadow 
c a s t  by t h e  suppor t  p o s t s  may b e  obvious  on a i r p h o t o s .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Shape : Regular f i e l d  shapes ,  sometimes conforming t o  t h e  contour  o f  t h e  
1 and. 
S i z e  : 5-10 a c r e s  o r  l a r g e r .  
Tone: 
Shadow: 
Texture:  
P a t t e r n s :  
S i t e :  
Associa t ion:  
Blueberry  bushes  appear r ed  o r  magenta; in ter - row a r e a s  appear  
whi te  o r  l i g h t  cyan i f  kept  ba re ,  d a r k  t o  p u r p l e  i f  kep t  i n  
g r a s s .  Grapes a r e  a l s o  red  i n  c o l o r ,  b u t  t h e  narrow row wid th  
and b a r e  ground u s u a l l y  g i v e s  t h e  f i e l d  an o v e r a l l  l i g h t  cyan 
c o l o r .  
High bush b l u e b e r r i e s  w i l l  c a s t  d e f i n i t e  shadows; g r a p e s  u s u a l l y  
have smal le r  shadows due t o  t h e i r  s m a l l e r  s i z e .  The s u p p o r t  
p o s t s  used i n  v i t i c u l t u r e  o f t e n  c a s t  d i s t i n c t i v e  shadows, p a r t i c -  
u l a r l y  e a r l y  i n  t h e  season.  
Coarse t e x t u r e  due t o  t h e  r e l a t i v e l y  wide row spac ing .  
Raspber r i e s ,  b l u e b e r r i e s  and g r a p e s  a l l  have a d i s t i n c t i v e  
s t r a i g h t - l i n e  row p a t t e r n .  
Raspber r i e s  and b l u e b e r r i e s  a r e  u s u a l l y  grown on r e l a t i v e l y  f l a t ,  
sandy loam s o i l s .  Grapes may b e  l o c a t e d  i n  moderately r o l l i n g  
t e r r a i n  t o  promote a i r  d ra inage .  
Orchards,  b l u e b e r r i e s ,  r a s p b e r r i e s  and g rapes  o f t e n  occur i n  
c l o s e  proximity  t o  one another .  Processing f a c i l i t i e s  f o r  t h e s e  
c r o p s  may be  obvious  on t h e  a i r  photos and t y p i c a l l y  have l a r g e  
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BLUEBERRIES 
22  ORCHARDS, 
BUSH FRUITS, 
VINEYARDS, & 
ORNAMENTAL 
HORTICULTURE AREAS 
TART CHERRIES 
Tut Ch.ny T m  (in -ma) 
Gnp.r Total Acreage 
(in IhauSmdS) 
6.0-7 0 
0 .I-a 
- 
, 0-.1 
- 
s t a c k s  o f  p a l l e t s  s t o r e d  outdoors .  
NOTE: Sod farms appear  a s  smooth, b r i g h t  red r e c t a n g u l a r  a r e a s  on C I R  imagery and 
a r e  t y p i c a l l y  a s s o c i a t e d  wi th  o rgan ic  s o i l s .  Drainage d i t c h e s  and brush 
hedgerows o r  t r e e  windbreaks a r e  common. 
23 Confined Feeding Operat ions  
These land u s e s  a r e  l a r g e ,  s p e c i a l i z e d ,  l ives tock-product ion e n t e r p r i s e s ,  c h i e f l y  
beef  c a t t l e  f e e d l o t s  and l a r g e  p o u l t r y  farms,  b u t  a l s o  inc lud ing  l a r g e  hog, d a i r y  and 
fur-bear ing animal farms.  Clues t o  beef  c a t t l e  o p e r a t i o n s  i n c l u d e  s e v e r a l  l a r g e  
b a r n s ,  s e v e r a l  long pole barns ,  groups  of s i l o s ,  smal l  r e c t a n g u l a r  fenced a r e a s  and 
e x t e n s i v e  p a s t u r e  f i e l d s  nearby.  Hog farms a r e  s i m i l a r ,  b u t  have fewer b a r n s  and 
u s u a l l y  have numerous s m a l l  "hog housesl1 arranged i n  'geometric p a t t e r n s  nea r  t o  t h e  
barns .  Pou l t ry  farms u t i l i z e  l o n g ,  r e c t a n g u l a r ,  one-story sheds  t o  house t h e  poul- 
t r y ,  each  o f  which u s u a l l y  h a s  a  small, c y l i n d r i c a l  g r a i n  s i l o  a t t a c h e d  a t  one  end. 
24 Permanent P a s t u r e  
D e s c r i p t i o n  
Th i s  c a t e g o r y  i n c l u d e s  l a n d  used t o  produce g r a s s e s  and c e r t a i n  types o f  legumes 
which a r e  grazed by animals .  The land is con t inuous ly  used f o r  p a s t u r e  and is t i l l e d  
o n l y  t o  r e e s t a b l i s h e t h e  g r a s s e s  o r  legumes. 
This  l and  is permanently l e f t  i n  p a s t u r e  g r a s s e s  f o r  l i v e s t o c k  g raz ing .  Permanent 
p a s t u r e  land u s u a l l y  h a s  l i m i t e d  c a p a b i l i t i e s  f o r  p r o f i t a b l e  c r o p  p roduc t ion  because  
o f  s u c h  f a c t o r s  a s  poor d r a i n a g e ,  low f e r t i l i t y ,  e n c r o a c h e n t  o f  weeds and b r u s h  o r  
t o o  s t e e p  a  s lope .  Many permanent p a s t u r e s  a r e  p e r i o d i c a l l y  renovated by t e a r i n g  up 
t h e  s o d ,  applying f e r t i l i z e r s  and reseed ing  t h e  f i e l d  wi th  p a s t u r e  legumes. 
I n t e r  r e t i v e  C h a r a c t e r i s t i c s  nS-- may b e  d i f f i c u l t  t o  d i s t i n g u i s h  between permanent p a s t u r e ,  r o t a t i o n a l  p a s t u r e  and 
hay f i e l d s ,  and some smal l  g r a i n s  e a r l y  i n  t h e  growing season.  Permanent p a s t u r e  
w i l l  p robably  appear  i n  r e d d i s h  o r  greenish-brown c o l o r  wi th  a  r a t h e r  rough t e x t u r e  
i n  comparison wi th  hay o r  smal l  g r a i n  f i e l d s  and u s u a l l y  show s i g n s  o f  d i s t u r b a n c e  by 
t h e  g r a z i n g  l i v e s t o c k .  C a t t l e  t r a i l s  o r  pa ths  may a l s o  be e v i d e n t  on l a r g e r - s c a l e  
imagery a s  well a s  t rough  f e e d e r s ,  d r i n k i n g  t anks  and s a l t  l i c k s .  The ground around 
such a r e a s  is u s u a l l y  well t rampled,  g i v i n g  it a  l i g h t  cyan c o l o r o n  t h e  imagery. 
Shape : Can e i t h e r  be  r e g u l a r l y  o r  i r r e g u l a r l y  shaped depending on loca- 
t ion.  
S i  ze : 10 a c r e s  o r  more. 
Tone: Reddish o r  greenish-brown c o l o r .  
Shadow : None. 
Texture:  Can have a  smooth t o  c o a r s e  t e x t u r e  depending on l e n g t h  and type  
o f  g r a z i n g  p r a c t i c e s .  
P a t t e r n :  
S i t e :  
Associa t ion:  
No d i s c e r n i b l e  p a t t e r n ,  though l i v e s t o c k  t r a i l s  may b e  p r e s e n t .  
Usual ly  l o c a t e d  on poor producing land which is  e i t h e r  poor ly  
d r a i n e d  o r  t o o  s t e e p  f o r  c u l t i v a t i o n .  
May be  i n  a s s o c i a t i o n  wi th  wetland a r e a s  and woodlots. 
29 Other  A g r i c u l t u r a l  Lands 
- -
Farmsteads,  greenhouses  and noncommercial t r a i n i n g  a r e a s  p r i m a r i l y  f o r  r a c e  h o r s e s  
shou ld  be placed i n  t h i s  ca tegory .  
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23 CONFINED FEEDING OPERATIONS 
H All Cattle and Calves ,e All Hogs and Pigs 
All Sheep 
and Lambs 
Hens and Pullets 
Of Laying Age 
Thousand H a d  
n 27 
a 2.8-7.9 
1 
1 0-2.5 
-
( 3  ) NONFORESTED LANDS 
Nonforested land (open l a n d ,  rangeland)  is def ined a s  Xreas  suppor t ing  e a r l y  s t a g e s  
o f  p l a 3 t  success ion  c o n s i s t i n g  o f  p l a n t  communities c h a r a c t e r i z e d  by g r a s s e s  o r  
shrubs .  In  c a s e s  where t h e r e  is  obvious  evidence o f  seed ing ,  f e r t i l i z i n g  o r  o t h e r  
c u l t u r a l  p r a c t i c e s ,  t h e s e  a r e a s  should  be mapped a s  cropland o r  permanent p a s t u r e .  
Areas dominated by g r a s s e s  o r  sh rubs ,  b u t  which occur i n  marshes, f looded b a s i n s  o r  
bogs, should  be  mapped under t h e  a p p r o p r i a t e  wetland ca tegory ,  
3 1  Herbaceous Openland 
Herbaceous openlands  ( p r a i r i e s ,  g r a s s l a n d ,  pangeland) a r e  dominated by g r a s s e s  and 
f o r b s .  Such a r e a s  a r e  o f t e n  s u b j e c t e d  t o  con t inuous  d i s t u r b a n c e  such  a s  mowing, 
g r a z i n g  o r  burning t o  main ta in  t h e  herbaceous c h a r a c t e r .  Typ ica l  p l a n t  s p e c i e s  a r e  
quack g r a s s ,  c l o v e r s ,  b l u e b e r r y  and f e r n s .  
Marshland meadow a r e a s  a r e  c l a s s i f i e d  under t h e  herbaceous openland ca tegory .  F resh  
meadows a r e  found on s i t e s  which exper ience  s e a s o n a l  f l u c t u a t i o n s  i n  water  l e v e l .  
Meadows may b e  f looded p e r i o d i c a l l y  due t o  f l u c t u a t i o n s  i n  t h e  wa te r  t a b l e .  
Meadows a r e  u s u a l l y  found i n  connect ion wi th  a g r i c u l t u r a l  land (farmland topograph ic  
d e p r e s s i o n s )  o r  border ing  shal low marshes and overf low bottom l a n d s  o r  i n  sloughways 
and u s u a l l y  no s t a n d i n g  wa te r  i s  e v i d e n t .  When l o c a t e d  i n  c u l t i v a t e d  f i e l d s ,  meadows 
may i n t e r r u p t  t h e  c u l t i v a t e d  p a t t e r n ,  Lives tock p a t h s  u s u a l l y  avoid wet meadows 
l o c a t e d  i n  p a s t u r e s .  Meadows a r e  g e n e r a l l y  d a r k e r  i n  t o n e  t h a n  nearby c u l t i v a t e d  
f i e l d s  o r  p a s t u r e s  due t o  damp s o i l s .  The f l o r a  of s e a s o n a l l y  f looded a r e a s  is 
h i g h l y  v a r i a b l e  and may b e  composed p r i m a r i l y  o f  non-wetland s p e c i e s  o r  a q u a t i c  vege- 
t a t i o n  i n c l u d i n g  hydrophyt ic  g r a s s e s  ( o f t e n  growing i n  clumps),  sedges ,  r u s h e s  and 
v a r i o u s  b road lea fed  p l a n t s .  
32 Shrubland 
Shrublands  a r e  dominated by n a t i v e  s h r u b s  and low woody p l a n t s .  If l e f t  u n d i s t u r b e d ,  
such a r e a s  a r e  soon dominated by young t r e e  growth. Typical  sh rub  s p e c i e s  i n c l u d e  
b r i a r s ,  dogwood, h a z e l  and sumac. 
3 3  P ine  o r  Oak Opening (Savannah) 
--- 
T h i s  c a t e g o r y  should  be  used t o  c l a s s i f y  t h o s e  openings i n  oak o r  p i n e  f o r e s t l a n d  
where g r a s s  cover  is  s o  t h i c k  t h a t  s e e d s  cannot  germinate.  Oak savannahs p r i m a r i l y  
occur  i n  t h e  sandy p l a i n s  through Muskegon, Oceana, Newaygo and Mecosta Count ies ,  
a l though some may e x i s t  i n  some of t h e  more sou the rn  c o u n t i e s .  'The p i n e  savannahs 
can  be  found i n  t h e  jack p i n e  f o r e s t  l and  between Gaylord and Grayling.  
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The following tab le  summarizes the s ign i f i cant  features for  separating the  non- 
forested lands categories .  
NONFORESTED LANOS 
Comoarlmon of CaIegorlme 
HERBACEOUS 
OPENLANO 
SHRUBLANO PINE OR OAK 
OPENING 
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( 4 )  FOREST LAND 
F o r e s t  l ands  a r e  l a n d s  t h a t  a r e  a t  l e a s t  10 p e r c e n t  s tocked by f o r e s t  t r e e s  o f  any 
s i z e ,  o r  formerly  having such t r e e  cover ,  and n o t  c u r r e n t l y  developed f o r  n o n f o r e s t  
use.  
Tree  crown c l o s u r e  is used a s  a measure o f  s t o c k i n g  s i n c e  n e i t h e r  b a s a l  a r e a  nor  
number o f  t r e e s  pe r  a c r e  a r e  r e a d i l y  o b t a i n a b l e  from a e r i a l  photographs. Pe rcen t  
crown c l o s u r e ,  o r  crown d e n s i t y ,  r e f e r s  t o  t h e  ~ e r c e n t  o f  a r e a  under c o n s i d e r a t i o n  
which is covered by t r e e  crowns. Crown c l o s u r e  e s t i m a t e s  a r e  s u b j e c t i v e l y  made by 
comparison of  t h e  s t and  wi th  a p r i n t e d  d e n s i t y  s c a l e .  
CROWN D E N S I N  SCALE 
I I I - 
PERCENT CROWN COVER 
1:1sBM 
FOREST SURVEY-CENTRAL STATES FOREST EXPERIMENT STATION 
Comparisons should be  made by viewing t h e  s t a n d  i n  t h e  space  between t h e  rows o f  d i f -  
f e r e n t  percentages  o f  s imulated Grown a r e a s .  This  procedure should be  accomplished 
whi le  viewing t h e  photos  i n  s t e r e o .  Lands which do n o t  meet t h e  minimum 10 p e r c e n t  
s t o c k i n g  requirements  should  b e  mapped under t h e  a p p r o p r i a t e  nonfores ted  l a n d s  o r  
we t l ands  ca tegory.  
Lands from which t r e e s  have been removed t o  Less than'  10 p e r c e n t  s tock ing  b u t  which 
have n o t  been developed f o r  o t h e r  u s e s  s r e  included i n  t h e  F o r e s t  Land c a t e g o r y .  For 
example, l a n d s  on which t h e r e  is  f o r e s t  r o t a t i o n ,  invo lv ing  c l e a r  c u t t i n g  and regen- 
e r a t i o n ,  should b e  c l a s s i f i e d  a s  F o r e s t  Land, even i f  t h e r e  a r e  c u r r e n t l y  no t r e e s  on 
t h e  s i t e .  Unless t h e r e  is  evidence o f  o t h e r  u s e ,  such a r e a s  o f  l i t t l e  o r  no f o r e s t  
growth should be included i n  t h e  F o r e s t  Land ca tegory .  
Lands t h a t  meet t h e  c r i t e r i a  f o r  F o r e s t  Land and a l s o  a r e  being used f o r  a h i g h e r  
c a t e g o r y  (Urban and B u i l t  Up o r  A g r i c u l t u r a l )  should b e  placed i n  t h e  h i g h e r  
ca tegory .  P lan t  communities dominated by h e r b s  o r  s h r u b s  should be mapped under Non- 
f o r e s t e d  (upland) o r  Wetland ( lowland)  . 
The i n t e r p r e t a t i o n  o f  f o r e s t  land from o t h e r  land c a t e g o r i e s  is r e l a t i v e l y  e a s y  on 
a e r i a l  photography. F o r e s t  Lands will appear dark  b l u e  magenta t o  red  and have one 
o f  t h e  roughest  t e x t u r e s  o f  any f e a t u r e  on t h e  photo. The shape i s  normally i r r egu-  
l a r  , o f t e n  fol lowing topographic  f e a t u r e s ,  except  where a l i n e a r  boundary e x i s t s  
between it and another  ca tegory  ( f o r  example, a  road o r  an a g r i c u l t u r a l  f i e l d ) .  
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Fores t  p l  
" f i l l  inR1 
o f  f o r e s t  
an t a t i ons  w i l l  normally have a rectangular  pa t t e rn ,  follow a h i l l s i d e  o r  
a previously open a r ea  i n  t h e  f o r e s t .  The d is t inguish ing  c h a r a c t e r i s t i c s  
land a r e  summarized i n  t h e  following tab le :  
FOREST LAND 
Distinguishing Character ist ics 
C O L O R  d a r k  b l u e  m a g e n t a  t o  r e d  
T E X T U R E  m o d e r a t e l y  t o u g h  t o  v e r y  r o u g h  
S H A P E  i r r e g u l a r ,  c a n o p y  c o m p o s e d  o f  many r o u n d e d ,  
b r o a d l y  c o n i c a l  o r  p o i n t e d  c r o w n s  
PATTER.N h e t e r o g e n e o u s  m i x t u r e  o f  s h a p e s  a n d  t o n e s  
. - 
The Forest  h n d  category is f u r t h e r  swd iv ided  i n t o  t h e  following groupings: 
FOREST U N O  
0 
BROAOLEAVED FOREST CONIFEROUS FOREST 
A S T N  - UPLAND LOWLAND PINE OTHER UPLAND LOWLANO 
atmn HAROWOOOS HARDWOODS I CONIFERS CONICIRS 
1 
N0I)THERI CENTRAL 
HARDWOODS HARDWOODS 
MANAOED CHRISTMAS 
TREE PLANTATIONS 
Fores t  Land is divided i n t o  two major ca t ego r i e s ,  Broadleaved Forest  and Coniferous 
Fores t .  Broadleaved f o r e s t ,  a l so  ca l l ed  deciduous o r  hardwoods, inc ludes  spec i e s  
such a s  oak, maple, beech, b i r c h ,  ash,  hickory, aspen, cottonwood and yellow poplar.  
Coniferous f o r e s t ,  a l s o  c a l l e d  evergreens o r  softwoods, includes s p e c i e s  such a s  
p ine ,  spruce, balsam, l a r c h ,  hemlock and cedar.  Broadleaved Forest  is d i f f e r e n t i a t e d  
from Coniferous Forest  by i t s  b r igh t e r  red o r  magenta c o l o r s  and predominantly 
rounded crowns. 
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Both have i rregular  shapes,  except  for  p lantat ions  (which are  v i r t u a l l y  a l l  coni-  
f erous  spec ies )  which are  rectangular .  The fo l lowing t a b l e  summarizes t h e  s i g n i f i -  
cant  f ea tures  f o r  separating broadleaved from coniferous  f o r e s t s :  
BROADLEAVED AND CONIFEROUS FOREST 
Table o f  Comparison 
BROADLEAVED CONIFEROUS 
C O L O R  r e d  t o  magenta ,  occasionaly  dark blue magenta to  
pink to  whi te  reddish brown 
TEXTURE .b i l lowy  to .modera te ly  rough rough. occaslonaly  fuzzy  
SHAPE I r regular  
C R O W N S  . predomlnatly rounded 
PATTERN Irregular  
I r regular  or  rectangular  
broadly conica l  to pointed 
lrregular or d i a t l n t t  row8 
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411/412 Upland-Mixed Hardwoods 
D e s c r i p t i o n  
Upland hardwood f o r e s t s  a r e  widespread throughout  t h e  Cen t ra l  F o r e s t  ~ e g i o n , '  s o u t h  o f  
t h e  t e n s i o n  zone ( t h e  l i n e  between Bay City-Muskegon where s o i l  t y p e s  and p l a n t  
s p e c i e s  a r e  d i f f e r e n t )  where t h e y  a r e  known a s  c e n t r a l  hardwoods, and t h e  Northern 
F o r e s t  Region, n o r t h  of  t h e  t e n s i o n  zone where they  a r e  known a s  nor the rn  hardwoods. 
T h i s  type  is g e n e r a l l y  found on loamy s o i l s  wi th  good f e r t i l i t y  and m o i s t u r e  condi- 
t i o n s  but  a l s o  ex tends  i n t o  q u i t e  sandy s o i l s  i n  p laces .  It c o v e r s  e x t e n s i v e  a r e a s ,  
e x c e p t  where t h e  f o r e s t  is  broken by s e t t l e m e n t .  Old-growth s t a n d s  a r e  t y p i c a l l y  
uneven-aged, whereas many second-growth s t a n d s  a r e  even-aged. Composition v a r i e s  
wide ly ,  wi th  complex t r e e  a s s o c i a t i o n s  be ing  common. P r i n c i p a l  s p e c i e s  i n c l u d e  s u g a r  
and red  maple, elm, beech,  yel low b i r c h ,  c h e r r y  and red and white oaks. 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Upland hardwood f o r e s t s  g e n e r a l l y  occupy upland s i t e s  with mesic t o  d r y  c o n d i t i o n s .  
Young s t a n d s  w i l l  d i s p l a y  a v e r y  s o l i d  and even canopy formed by ve ry  d e n s e ,  c o a r s e  
and i r r e g u l a r l y  rounded crowns. Mature hardwoods, e s p e c i a l l y  i n  under-stocked 
s t a n d s ,  may appear  broad and round-topped c r e a t i n g  a  rounded o r  b i l lowy t e x t u r e .  The 
crowns will o f t e n  c a s t  a  ha rd ,  b u t  d i s t i n c t ,  shadow p a t t e r n ,  f i e su l t ing  i n  a  charac- 
t e r i s t i c  crown r e l i e f .  lhese f o r e s t s  d i s p l a y  v a r i a b l e  c o l o r s  wi th in  t h e  same s t a n d ,  
t h e  c o l o r s  r ang ing  from s h a d e s ' o f  p ink  t o  d a r k  red and c r e a t i n g  a  mot t l ed  e f f e c t  
(maples  may produce an e s p e c i a l l y  d i s t i n c , t i v e  p ink c o l o r )  . 
413 Aspen-Birch 
D e s c r i p t i o n  
The aspen-birch f o r e s t  t y p e  is  v e r y  widespread,  occur ing throughout t h e  Northern 
F o r e s t  Region and l e s s  f r e q u e n t l y  i n  t h e  Cen t ra l  Fores t  Region. It is a  u b i q u i t o u s  
type  found on a l l  k inds  o f  s o i l s  excep t  t h e  very  d r i e s t  sands  and wettest swamps. 
T h i s  t y p e  occurs  c h i e f l y  on burns ,  c l e a r - c u t  a r e a s  and,  l e s s  f r e q u e n t l y ,  on abandoned 
f i e l d s ,  p a s t u r e s  and o t h e r  d i s t u r b e d  sites. Aspen and whi te  b i r c h ,  both  i n t o l e r a n t  
s p e c i e s ,  grow i n  even-aged s t a n d s .  Both s p e c i e s  will reproduce by s p r o u t i n g ,  t h u s  
c r e a t i n g  h e a v i l y  s tocked s t a n d s .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
The aspen-birch f o r e s t  t y p e  can b e  found on most s i t e s  excep t  t h e  d r i e s t  sands  and 
w e t t e s t  swamps. S tands  g e n e r a l l y  appear  uniform i n  h e i g h t  with a r e g u l a r  s t and  pat- 
t e r n  and an even, s y s t e m a t i c  s p a t i a l  arrangement. T y p i c a l l y ,  a l l  crowns a r e  o f  about 
t h e  same s i z e ,  a r e  i r r e g u l a r l y  rounded and smal l  i n  r e l a t i o n  t o  t r e e  s i z e .  A h i g h  
d e n s i t y  o f  s t o c k i n g  and t h e  p resence  o f  m u l t i p l e  stems o f t e n  c r e a t e s  s t a n d s  w i t h  an 
unbroken, g r a i n y  t e x t u r e .  The tendency t o  form c l o n e s  may r e s u l t  i n  a s t and  p a t t e r n  
which appears  pa tchy  o r  wclumpyfl. Aspen-birch w i l l  normally appear b r i g h t  r ed ;  f a l l  
c o l o r a t i o n  produces pink and,  e v e n t u a l l y ,  whi te  c o l o r s .  
414 Lowland Hardwoods 
Desc r ip t ion  
Lowland hardwoods occur throughout  t h e  Northern F o r e s t  Region and i n t o  p o r t i o n s  of 
- 
t h e  Cen t ra l  Fores t  Region. The t y p e  occup ies  mois t  o r  w e t  minera l  and muck o r  sha l -  
low p e a t  s o i l s .  It is found i n  swamps o r  i n  e longa ted  a r e a s  a long smal l  s l u g g i s h  
s t r eams ,  o c c a s i o n a l l y  cover ing  e x t e n s i v e  a reas .  This t y p e  f r e q u e n t l y  g r a d e s  i n t o  
nor the rn  white-cedar on t h e  wetter s i t e s  ( i n  t h e  Northern Fores t  Region). Composi- 
t i o n  is  h igh ly  v a r i a b l e  b u t  b lack  a s h ,  elm, r ed  maple and cottonwood a r e  t h e  p r i n c i -  
p a l  s p e c i e s .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Lowland hardwoods a r e  found predominate ly  a long s t ream and r i v e r  banks b u t  a l s o  occur 
over  e x t e n s i v e  a r e a s  of low topography and dra inage.  This  t y p e  may b e  separa ted  from 
aspen by i ts medium t o  l a r g e  crowns and more broken and s t aggered  s t a n d  p a t t e r n ,  and 
from swamp c o n i f e r s  by t h e  c h a r a c t e r i s t i c a l l y  l a r g e ,  ascending branches and t h e  more 
bi l lowy crowns o f  t h e  hardwoods. The ground o f t e n  appears  a s  ve ry  d a r k  c o l o r s  
beneath t h i s  t y p e  due t o  t h e  open n a t u r e  o f  t h e  s t a n d s  and t h e  a s s o c i a t e d  s o i l  mois- 
t u r e  and under-story v e g e t a t i o n .  Lowland hardwoods d i s p l a y  a moderate ly  rough,  
uneven 
O R I ~ N A L  18 
OF POOR QUALITY 
t e x t u r e  and v a r y  i n  c o l o r  from dark  pink t o  purple .  &cause  o f  t h e i r  topograph ic  
l o c a t i o n ,  lowland hardwoods a r e  some o f  t h e  f i r s t  t r e e s  t o  show f a l l  c o l o r a t i o n .  
B r i g h t  shades  o f  yellow, p ink and g r e e n s  a r e  common o f  t h i s  type .  -. 
The fo l lowing  t a b l e  summarizes t h e  s i g n i f i c a n t  f e a t u r e s  f o r  s e p a r a t i n g  t h e  
broadleaved f o r e s t  c a t e g o r i e s .  
BROADLEAVED FOREST 
UPLAND - MIXED 
HARDWOODS 
ASPEN - 
BIRCH 
COLOR matttea. Bank to dsrs 7.8 athgnt ,.a. lurntng t o  oink 
*I). ..."1".lly *lull. 
421 Pine  
-
LOWLAND 
HARDWOODS 
**alum 1. I*,'.. .*C.".l"* a, 
ueraea 8 . r 8 s a 1 ~  b.*en. 
D e s c r i p t i o n  
Stands  o f  white,  r ed  and j ack  p i n e  a r e  found throughout t h e  Northern F o r e s t  Region i n  
Michigan. N a t u r a l l y  occur ing  ' s t ands  a r e  found i n  sand and g r a v e l l y  l o c a t i o n s  o r  on 
d r y ,  sandy s o i l s ;  o f t e n  t h e y  a r e  found on shallow-soiled rocky k n o l l s  and l a k e  
shores .  Most f o r e s t  p l a n t a t i o n s  i n  Michigan a r e  p i n e  and may b e  l o c a t e d  on a  v a r i e t y  
o f  s i t e s  i n  both  t h e  Northern and C e n t r a l  F o r e s t  Regions. The m a j o r i t y  of  t h e  plan- 
t a t i o n s  a r e  e i t h e r  red o r  jack p i n e  Ki th  l e s s e r  amounts o f  whi te  and s c o t c h  pine .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
The p i n e  f o r e s t  type  is  u s u a l l y  found on d r y ,  sandy o r  rocky,  upland s o i l s  w i t h  low 
f e r t i l i t y .  p lan t i i t ions  a r e  e a s i l y  recognized by t h e i r  r e g u l a r ,  u s u a l l y  r e c t a n g u l a r ,  
shape and uniform spac ing  o f  t r e e s .  Pine  f o r e s t s  p r e s e n t  a rough t e x t u r e  ( j a c k  p i n e  
s t a n d s  o f t e n  appear t o  have a  nfuzzyu t e x t u r e ) .  Crowns vary  from i r r e g u l a r l y  
rounded, narrowly c o n i c a l  t o  s tar -shaped.  The p ine  type  . w i l l  appear a d a r k  b l u e  
magenta t o  r e d d i s h  brown, t h e  c o l o r  changes being a s s o c i a t e d  wi th  s p e c i e s  composi- 
t i o n ,  s t a n d  d e n s i t y  and ground v e g e t a t i o n .  
422 Other  Upland C o n i f e r s  
D e s c r i p t i o n  
Balsam f i r  and whi te  s p r u c e  a r e  t h e  two most common c o n i f e r s ,  b e s i d e s  t h e  p i n e  
s p e c i e s ,  occur ing on upland s i t e s .  They a r e  more r e s t r i c t e d  t o  mesic sites and a r e  
commonly found i n  a s s o c i a t i o n  wi th  n o r t h e r n  hardwoods. These s p e c i e s  have occasion- 
a l l y  been used f o r  r e f o r e s t a t i o n  and may b e  found i n  p l a n t a t i o n s .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Upland sp ruce- f i r  o c c u r s  . sporad ica l ly  on mesic s i t e s ,  commonly i n  ask - v ~ i a t i o n  w i t h  
nbr thern '  hardwoods. Th i s  t y p e  h a s  a  rough t e x t u r e  and i r r e g u l a r  s t a n d  p r o f i l e ,  
except  f o r  p l a n t a t i o n s  which have a  r e c t a n g u l a r  p a t t e r n  wi th  d i s t i n c t  rows. The s in -  
g l e  most d i s t i n g u i s h i n g  c h a r a c t e r i s t i c  o f  sp ruce  f i r  a r e  t h e i r  c o n i c a l ,  somewhat 
pointed ( o f t e n  s p i n e l i k e ) ,  v e r y  symmetrical  crowns. The t y p e  h a s  a  l i g h t  t o  d a r k  
b l u e  magenta c o l o r .  
423 Lowland C o n i f e r s  
D e s c r i p t i o n  
Lowland c o n i f e r s ,  a l s o  known a s  swamp c o n i f e r s ,  occupy wet lowlands and d r a i n a g e  ways 
throughout  t h e  Northern F o r e s t  Region. It is o f t e n  found on seepage a r e a s  and occa- 
s i o n a l l y  on l imes tone  uplands  a d j a c e n t  t o  t h e  Great  Lakes. The type  is  r e s t r i c t e d  t o  
s m a l l ,  i s o l a t e d  ( r e l i c ) ,  bog-type environments i n  t h e  Cen t ra l  Fores t  Region. Through 
n a t u r a l  p l a n t  success ion ,  t h e r e  is a  s t r o n g  tendency f o r  hardwoods t o  invade c o n i f e r  
swamps. Stands may c o n t a i n  o n l y  one o r  two s p e c i e s  o r  d i s p l a y  c o n s i d e r a b l e  s p e c i e s  
mixture.  P r i n c i p a l  s p e c i e s  i n c l u d e  b lack  sp ruce ,  tamarack,  nor the rn  whi te  c e d a r  and 
balsam f i r .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
The lowland c o n i f e r  f o r e s t  i s  found i n  w e t  lowlands and d r a i n a g e  ways. Stand appear- 
ances  v a r y  cons ide rab ly  b u t  w i l l  normally have a  rough t o  veFy r o i g h  t e x t u r e  % t h  a  
ragged,  uneven s t a n d  p r o f i l e .  Crown shapes  v e r y  from po in ted-cy l indr ica l  t o  b road ly  
c o n i c a l  o r  round-topped. Co lors  w i l l  range from l i g h t  p u r p l i s h  magenta t o  b l u i s h  
b lack ,  changes  be ing  a s s o c i a t e d  w i t h  d i f f e r e n c e s  i n  s o i l  mois tu re ,  s t a n d  d e n s i t y  and 
s t and  composit ion.  
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The fol lowing t a b l e  summarizes t h e  s i g n i f i c a n t  f e a t u r e s  f o r  s e p a r a t i n g  t h e  c o n i f e r o u s  
f o r e s t  c a t e g o r i e s :  
CONIFEROUS FOREST 
OTHER UPLANO 
CONIFERS 
LOWLANO 
CONIFERS 
COLOR ear* Qlr. n.g.nl. ( 4  , I I a I I  l o  da.8 blue mag.nt. , IIOhl DUIDI1.I mmg.nlm 
1.4al.I 8 , 0 1 1  1. b l ~ m l ~ l l  Q1*01 
429 Managed Christmas Tree  P l a n t a t i o n s  
These a r e  f o r e s t  l a n d s  s p e c i f i c a l l y  managede f o r  t h e  s h o r t  t e r i  growth and h a r v e s t i n g  
o f  Christmas t r e e s .  P l a ~ t l n g s  a r e  normally i n  a  r e g u l a r  shape,  u s u a l l y  r e c t a n g u l a r  
bJocks, with rows d i s p l a y i n g  a low, l i n e a r  p a t t e r n .  Spacing o f  t r e e s  w i t h i n  and 
between rows3 is c l o s e  (approximate ly  10 f t .  x 10 f t . )  , al though t h e  canopy i s  n o t  
c l o s e d  and t r e e s  seldom exceed 9  f e e t  i n  he igh t .  The p l a n t a t i o n s  appear v e r y  sys- 
t e m a t i c  s i n c e  a f t e r  eve ry  14 t o  20 rows o f  t r e e s  a  16  t o  18 f o o t  s t r i p  is l e f t  f o r  
t h e  passage o f  machinery. These a c c e s s  l a n e s  a r e  a l s o  placed a t  i r r e g u l a r  i n t e r v a l s  
c r o s s i n g  t h e  rows o f  t r e e s  forming a  g r i d  o f  access  l anes .  S p e c i e s  a r e  s i m i l a r  t o  
t h o s e  found i n  t h e  p i n e  and o t h e r  upland c o n i f e r  c a t e g o r i e s ,  p r i n c i p a l l y  s c o t c h  p i n e ,  
whi te  sp ruce  o r  balpam fir. I n t e r p r e t i v e  c h a r a c t e r i s t i c s  o f  managed Chris tmas  tree 
p l a n t a t i o n s  a r e  summarized i n  t h e  fo l lowing  t a b l e :  
MANAGED CHRISTMAS TREE PLANTATIONS 
Distinguishing Character ist ics 
SHAPE - regular ,  usually rec tangular  blocks 
PATTERN systemat ic ,  grid of access  lanes 
left  a t  regular in terva ls  
CROWNS 
SITE 
small, c lose  spacing but canopy is not 
closed. seldom e x c e e d  nine f e e t  i n  height  
f requent ly  on previously farmed land 
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The most important image c h a r a c t e r i s t i c s  f o r  f o r e s t  Land c a t e g o r i e s  have . been 
abstracted and arranged i n t o  a dichotomous key: 
KEY TO FOREST L A N D  CATEGORIES 
(1:24.000 Color - ln t rarad Imaqary) 
1. Color- r e d  t o  magenta. Crowna- predominataty round8d .  . . B7iOAOLEAVED 
A. Upland slta. memlc to  dry  
1. Crowns- b road  and round- topped . . . UPLAND - MIXED HAROWOOOS 
a. No r th  01 tanalon zone . . . NOTHENN HAROWOOOS 
b. Souln o t  tans lon zone . . . CENTRAL HAROWOOOS 
2. Crowns- small. I r regular ly  rounded .  . . ASPEN - BIRCH 
I. Lowland r l t e ,  mois t  to  we t  
1. Crowna. medlum to Iarea. uowerd ro read lng  branchem . . . LOWLANO HAROWOOOS 
2. Crowna- 8mall.irragularty roundad . . . ASPEN - I I R C H  
11. Color -  d8.rh b lue maganra t o  raddlan brown. Crowne- b road l y  con l ca l  t o  OOlnlmd . . . CONIFEROUS 
A. Uoland ~ l t a .  mmalc t o  dry  
1. Crowna- I r ragular ly  roundad t o  s tar - rhaoad 
a. PaI!arn- i r ragular  o r  ractmngular . . . PINE 
b. Pa l t e rn -  systamat lc  g r l d  o t  accaaa Ianaa . . . MANAGED CHRISTMAS TREE PLANTATION 
2. Crowns- pointad, spire-l ike. rymmmtrlcal 
a. Pat tarn-  i r ragular  or  rectangular  . . . OTHER UPLANO CONIFERS 
b. Pal tarn-  ayatemet lc  g r l d  o f  accaaa lanaa . . . MANAOEO CHRISTMA8 TREE PLANTATION 
6. Low land  ail*. molat  t o  r a t  . . . LOWLAND CONIFERS ' 
( 5 ) WATER BODIES 
D e s c r i p t i o n  
The water  c a t e g o r y  i n c l u d e s  a l l  a r e a s  which a r e  predominate ly  o r  permanently water  
- - 
covered.  This  c a t e g o r y  is  subd iv ided  i n t o  streams and waterways ,- l a k e s ,  r e s e r v o i r s  
and t h e  Great  Lakes. It i s  p robab ly  t h e  e a s i e s t  da tegory  t o  i d e n t i f y  and d e l i n e a t e  
from a e r i a l  photographs.  
Water bodies  t h a t  a r e  v e g e t a t e d  a r e  p laced  i n  t h e  Wetland ca tegory .  Sewage t r e a t m e n t  
o r  water  supp ly  f a c i l i t i e s  a r e  a  b a s i c  p a r t  o f  t h e  urban p a t t e r n  and shou ld  be 
inc luded  i n  t h e  Urban and hilt Up c a t e g o r y  even where t h e  u n i t  is l a r g e  enough t o  be  
s e p a r a t e l y  i d e n t i f i e d .  
51 St'reams and Waterways 
D e s c r i p t i o n  
T h i s  ca tegory  i n c l u d e s  r i v e r s ,  s t r e a m s ,  c r e e k s ,  c a n a l s ,  d r a i n s ,  and o t h e r  l i n e a r  
b o d i e s  o f  water .  I n t e r m i t t e n t  streams which f low i n  wet seasons  b u t  a r e  d r y  d u r i n g  
d r y  seasons  should b e  c l a s s i f i e d  a s  s t r e a m s  i f  t h e y  a r e  water  covered t h e  m a j o r i t y  o f  
t h e  time. Ephemeral s t r eams  which c a r r y  s u r f a c e  runof f  d u r i n g  and immediately a f t e r  
p e r i o d s  o f  p r e c i p i t a t i o n  o r  snow melt shou ld  n o t  b e  c l a s s i f i e d  a s  s t reams.  These 
a r e a s  g e n e r a l l y  have no permanent o r  well-defined channe l s  b u t  fo l low s l i g h t  depres-  
s i o n s  i n  t h e  n a t u r a l  contour  sf t h e  ground s u r f a c e .  Where t h e  water  c o u r s e  i s  i n t e r -  
r u p t e d  by a  c a n t r o l  s t r u c t u r e  which c r e a t e s  an impoundment, t h e  impounded a r e a  should  
b e  c l a s s i f i e d  a s  a  r e s e r v o i r .  The boundary between streams and l a k e s ,  o r  r e s e r v o i r s ,  
is  t h e  s t r a i g h t  l i n e  a c r o s s  t h e  mouth of t h e  s t ream.  Ihe S t .  Mary's, S t .  C l a i r ,  and 
D e t r o i t  Rivers ,  a r e  c l a s s i f i e d  a s  Grea t  Lakes connect ing  waterways. 
52 Lakes 
D e s c r i p t i o n  
Lakes a r e  n o n l i n e a r  water  bod ies ,  e x c l u d i n g  r e s e r v o i r s .  A wa te r  body should  be c l a s -  
s i f i e d  a s  a  l a k e  i f  a  s t r u c t u r e  h a s  been i n s t a l l e d  p r i m a r i l y  t o  r e g u l a t e  o r  s t a b i l i z e  
l a k e  l e v e l s  wi thout  s i g n i f i c a n t l y  i n c r e a s i n g  t h e  water  a rea .  The d e l i n e a t i o n  . o f  a  
l a k e  will be based on t h e  a r e a l  e x t e n t  o f  water  a t  t h e  time t h e  d a t a  is  c o l l e c t e d .  
I s l a n d s  wi th in  l a k e s  which a r e  t o o  s m a l l  t o  d e l i n e a t e  will b e  inc luded i n  t h e  wa te r  
a r e a .  
53 R e s e r v o i r s  
D e s c r i p t i o n  
Rese rvo i r s  a r e  a r t i f i c i a l  impoundments o f  wa te r ,  whether f o r  i r r i g a t i o n ,  f l o o d  con- 
t r o l ,  municipal  and/or i n d u s t r i a l  water  supp ly ,  h y d r o e l e c t r i c  power, o r  r e c r e a t i o n .  
The r e s e r v o i r  c a t e g o r y  should  n o t  i n c l u d e  l a k e s  which have had c o n t r o l  s t r u c t u r e s  
b u i l t  t o  s t a b i l i z e  l a k e  l e v e l s  wi thou t  s i g n i f i c a n t l y  i n c r e a s i n g  t h e  water  a r e a .  
R e s e r v o i r s  can u s u a l l y  be  i d e n t i f i e d  by t h e  p resence  o f  dams, l e v e e s ,  o r  o t h e r  water  
c o n t r o l  s t r u c t u r e s .  
54 Grea t  Lakes 
--
D e s c r i p t i o n  
The Great  Lakes a r e  t h e  w a t e r s  o f  Lake Super io r ,  Lake Michigan, Lake Huron, Lake S t .  
C l a i r ,  and Lake Erie. Connecting waterways a r e  t h e  S t .  C l a i r ,  S t .  Maryf s and 
D e t r o i t  Rivers.  Bays and e s t u a r i e s  o f  t h e s e  l a k e s  and waterways should  b e  inc luded  
under  t h i s  heading.  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Color:  L igh t  b l u e ,  deep  o r  dark  b l u e  t o  b lack  o r  whi te  depending on t u r -  
b i d i t y ,  d e p t h  o f  water  and s u b s t r a t e  and whether s u n l i g h t  is 
p r e s e n t ,  l i g h t  t u r q u o i s e  ( sha l low wa te r  mar l )  . 
Texture :  Smooth t o  ve ry  smooth, uniform a l though  r i p p l e s  may b e  seen.  
Shape : No s p e c i f i c  shape.  Genera l ly  conforming t o  c o n t o u r s  o f  l and .  
R i v e r s  and s t r e a m s  a r e  banded, l i n e a r .  
P a t t e r n :  No s p e c i f i c  p a t t e r n .  R ive r s  and streams a r e  winding. 
S i t e :  Occupying lowlands ,  d e p r e s s i o n s  and k e t t l e  h o l e s .  R e s e r v o i r s  may 
b e  l o c a t e d  anywhere, . u s u a l l y  i n  connec t ion  w i t h  a s o u r c e  o f  sand 
o r  g r a v e l .  
(6 ) WETLANDS 
D e s c r i p t i o n  
In t h e  Michigan Land Cover/Use-~lassification System wet lands  a r e  de f ined  a s  a r e a s  
where t h e  water t a b l e  is a t ,  n e a r  o r  above t h e  land s u r f a c e  f o r  a  s i g n i f i c a n t  p a r t  o f  
most yea r s .  The hydro log ic  regime is  such t h a t  a q u a t i c  o r  hydrophyt ic  v e g e t a t i o n  
u s u a l l y  i s  e s t a b l i s h e d .  Th i s  g e n e r a l  ca tegory  i n c l u d e s  marshes, swamps, bogs,  
p o t h o l e s ,  wet meadows and r i v e r  overf low land  and sha l low l a k e s  and ponds with emer- 
g e n t  v e g e t a t i o n .  A t  t h e  Level I1 c l a s s i f i c a t i o n  l e v e l ,  t h e r e  a r e  two c a t e g o r i e s  o f  
we t l ands  (Fores ted  Wetlands and Non-Forested Wetlands).  A t  Level I11 t h e r e  a r e  seven 
c a t e g o r i e s :  wooded swamp and shrub swamp a r e  c l a s s i f i e d  under Fores ted  Wetlands 
whereas marshland , meadows, mud f l a t s ,  sha l low marshes,  deep marshes and open water  
a r e  c i a s s i f i e d  under Non-Forested Wetlands. However, o n l y  f i v e  t y p e s  o f  wet lands  a r e  
recognized i n  t h e  Michigan Current  Use Inven to ry  C l a s s i f i c a t i o n  System, which is 
be ing  used i n  t h e  s t a t e w i d e  inven to ry .  
L i f e  forms and subforms o f  wetland v e g e t a t i o n  a r e  t h e  foundat ion f o r  t h i s  c l a s s i f i c a -  
t i o n .  Life-form' o r  physiognomy i s  t h e  p h y s i c a l  s t r u c t u r e  o r  growth h a b i t  of a  p l a n t .  
The major f a c t o r s  c o n t r i b u t i n g  t o  form a r e  p l a n t  h e i g h t ,  branching p a t t e r n  and l e a f  
shape.  Five l i f e - fo rms  and 18 subforms a r e  i d e n t i f i e d  i n  t h e  fo l lawing f i g u r e s .  The 
major l i f e - fo rms  r e p r e s e n t  obvious  d i v i s i o n s  o f  vege ta t ion :  t r e e s ,  s h r u b s ,  emer- 
g e n t s ,  s u r f a c e  p l a n t s  and submergents. Subforms a r e  d ivided based on d i f f e r e n c e s  i n  
s t r u c t u r e ,  l e a f  shape,  ecology o r  s t and  d e n s i t y .  
I n  o r d e r  t o  a c c u r a t e l y  i d e n t i f y  wet lands  from a e r i a l  photographs,  an i n t e r p r e t e r  must 
have d e t a i l e d  d e f i n i t i o n s  f o r  e a c h  type  o f  wetland. Wetlands, however., a r e  d i f f i c u l t  
t o  d e f i n e  and photo i n , t e r p r e t  f o r  s e v e r a l  reasons .  
1. Wetlands may have i n d i s t i n c t  boundar ies ,  i .e . , a  g r a d a t i o n  o r  continuum between 
wetland and d r y  l a n d  o r  wetland and water.  The boundar ies  a r e  dynamic. 
2. Vegeta t ion cover t y p e s  may change wi th  season o r  over y e a r s  by p r o g r e s s i o n  and 
e c o l o g i c a l  success ion .  
3. Areal e x t e n t  may change i n  response  t o  weather,  c l i m a t e  and man's a c t i v i t y .  
4 .  The amount and d u r a t i o n  o f  wetness may f l u c t u a t e  ( s e a s o n a l l y  f looded a r e a s  vs .  
permanent water)  . 
5. Water d e p t h  and t r a n s p a r e n c y  i n f l u e n c e  t h e  i n t e r p r e t a b i l i t y  of p l a n t  communi- 
t i e s .  
6. People a r e  l e s s  f a m i l i a r  wi th  wet lands  due t o  t h e i r  n a t u r e  and i n a c c e s s i b i l i t y .  
SHRUBS 
Subform of wetland ma and shrubs. 
SURFACE SUWRCENTS 
Subform of wetland emergenu, surface plants and submergentr 
. - 
Golet, F.C. and J.S. Larson. 1974. Classification of Freshwater Wetlands 
in the Glaciated Northeast, Bureau of Sport Fisheries and Wildlife, Resource 
--
Publication 116, U.S. Fish and Wildlife. Service, Washington, D.C. 56p. 
A wetland is  a  dynamic system. It responds  t o  changes according t o  t h e  time o f  t h e  
y e a r ,  p r e c i p i t a t i o n ,  e c o l o g i c a l  s u c c e s s i o n ,  beaver  a c t i v i t y ,  human a c t i v i t y ,  e t c  . 
Air photos  can o n l y  i n d i c a t e  t h e  s i t u a t i o n  a t  t h e  t ime o f  sens ing.  For example, 
s p r i n g  is  t h e  time when s o i l s  a r e  most s a t u r a t e d  so  sp r ing  photography will normally 
show t h e  maximum e x t e n t  o f  wet lands ,  p a r t i c u l a r l y  s e a s o n a l l y  f looded a r e a s .  Leaf-off 
p h o t o s  would a l s o  f a c i l i t a t e  t h e  i n t e r p r e t a t i o n  of f looded deciduous t r e e s .  However, 
l a t e  summer/early f a l l  would be t h e  b e s t  t ime  f o r  mapping t h e  maximum development o f  
wet land v e g e t a t i o n  t y p e s  s i n c e  one could  i d e n t i f y  late-blooming spec ies .  August o r  
September would a l s o  be  t h e  b e s t  time o f  t h e  year t o  d e t e c t  f loat ing- leaved vegeta- 
t i o n .  It i s  impor tan t  t o  remember t h a t  t h e  dominance o f  v a r i o u s  wetland s p e c i e s  may 
change throughout t h e  growing season.  Whati s dominant i n  June may be d i f f e r e n t  from 
whatt  s dominant i n  September o r  October.  
Topographic maps and s o i l  survey in fo rmat ion  a r e  an a i d  i n  t h e  c o r r e c t  i d e n t i f i c a t i o n  
o f  wet lands ,  Wetlands a r e  s i t u a t e d  u s u a l l y  i n  topographic  lows and, i n  some c a s e s ,  
w i l l  b e  i n d i c a t e d  on USGS topograph ic  quadrangles .  Since  many wetland t y p e s  a r e  on 
o r g a n i c  s o i l s ,  e i t h e r  muck o r  p e a t ,  a  modern soi l  survey o f  t h e  a r e a  t o  b e  inven- 
t o r i e d  is t r u l y  an a s s e t .  The water-holding c a p a c i t y  of  muck s o i l  is  s e v e r a l  t imes  
more than  t h a t  o f  sand. It is, t h u s ,  an i d e a l  enviranment f o r  t h e  development o f  
a q u a t i c  water-loving p l a n t s .  D i f f e r e n t  t y p e s  of  muck m a t e r i a l s  have been formed 
under four  t y p e s  o f  v e g e t a t i v e  c o n d i t i o n s :  a q u a t i c  (deep w a t e r ) ,  marsh, swamp and 
bog. Caution must be  e x e r c i s e d  when u s i n g  t h e  d e l i n e a t i o n  o f  muck and pea t  a r e a s  on 
s o i l  maps a s  a key t o  wetland c o n d i t i o n s  s i n c e  suck a r e a s  may n o t  now suppor t  a q u a t i c  
v e g e t a t i o n .  ?hey may have been d r a i n e d  f o r  a g r i c u l t u r a l  purposes  o r  t h e  d e l i n e a t i o n  
o f  a r e a l  e x t e n t  may n o t  d i r e c t l y  correspond t o  t h e  c o n f i g u r a t i o n  o f  t h e . p r e a e n t  weL 
land.  Nonetheless,  s o i l  surveys  a r e  a  v i t a l  d a t a  source  i n  wetland mapping. 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Basic c r i t e r i a  f o r  t h e  i d e n t i f i c a t i o n  o f  each wetland type a r e  presented below, a s  
w e l l  a s  problems encountered when a t t e m p t i n g  t o  d i f f e r e n t i a t e  then! from o t h e r  l and  
uses .  A genera l  key is  presen ted  which lists t h e  b a s i c  c r i t e r i a  f o r  photo- 
i d e n t i f y i n g  each wetland type  based on s p e c i f i c  image p r o p e r t i e s .  
One o f  t h e  most b a s i c  and obvious  c l u e s  t o  t h e  i d e n t i f i c a t i o n  o f  wetlands is t h e i r  
l o c a t i o n  wi th  r e s p e c t  t o  topograph ic  c o n t o u r s  i n  t h a t  t h e y  f i l l  upland d e p r e s s i o n s ,  
sha l low l a k e  b a s i n s ,  s loughs  and overf low bottom lands .  ?he shape o f  wet lands  may be  
c i r c u l a r ,  o v a l ,  t rough- l ike  o r  i r r e g u l a r  y e t  conforming t o  t h e  contour .of t h e  l and .  
Tone o f t e n  v a r i e s  wi th in  a  s h o r t  d i s t a n c e ,  ranging from black ( i n d i c a t i v e  o f  water)  
through pink t o  t h e  c h a r a c t e r i s t i c  magenta appearance o f  h i g h l y  i n f r a r e d  r e f l e c t i v e  
v e g e t a t i o n .  Texture  may v a r y  from smooth t o  coarse .  
Wetlands a r e  a l s o  f r e q u e n t l y  found i n  a s s o c i a t i o n  wi th  s l u g g i s h  streams, seepage 
a r e a s ,  l a k e s  and o t h e r  t y p e s  o f  s u r f a c e  water f e a t u r e s .  Another key t o  t h e i r  iden- 
t i f i c a t i o n  is a c o n c e n t r i c  o r  banded p a t t e r n  caused by l i f e  form dominance and dep th  
o f  water  (See F igure  f o l l o w i n g ) .  
The r e l a t i o n s h i p  o f  topographic  l o c a t i o n  o r  l o c a l  r e l i e f  t o  t h e  l o c a t i o n  o f  t h e  water 
t a b l e  is a  major f a c t o r  a f f e c t i n g  s i te  m o i s t u r e  cond i t ions .  Topography and s o i l  con- 
d i t i o n s  a f f e c t  how long  a  s p e c i f i c  s i t e  w i l l  b e  covered by water (and a t  what dep th )  
i n  t h e  s p r i n g  and dur ing  t h e  growing season ,  how f a r  above t h e  water t a b l e  it w i l l  be 
and how f r e q u e n t l y  i t  w i l l  b e  f looded.  How f r e q u e n t l y  a  s i t e  is  inundated wi th  w a t e r  
i s  c a l l e d  i ts  water regime, which may b e  desc r ibed  a s  ephemeral, temporary,  s e a s o n a l ,  
semi-permanent o r  permanent. 
A s i t e ' s  water regime a f f e c t s  p l a n t  v i g o r  and p r o d u c t i v i t y .  A photo i n t e r p r e t e r  
shou ld  recognize  t h e  i n f l u e n c e  o f  h i g h e r  mois tu re  regimes on t h e  t o n a l  s i g n a t u r e  o f  
s i m i l a r  p l a n t  a s s o c i a t i o n s .  V a r i a t i o n s  i n  s o i l  mois tu re  d e f i n i t e l y  a f f e c t  p l a n t  
v igor .  However, keep i n  mind t h a t  it can i n c r e a s e  p l a n t  p r o d u c t i v i t y  o r  s t u n t  
growth,  depending on t h e  t y p e  o f  v e g e t a t i o n  and s p e c i f i c  s i t e  c o n d i t i o n s .  
The c o l o r  and t e x t u r e  o f  wetland communities a r e  a l s o  in f luenced  by p l a n t  d e n s i t y  and 
composi t ion o r  t h e  p u r i t y  o f  t h e  . i tand.  The i n t e r p r e t a t i o n  keys t h a t  f o l l o w  a r e  
based mainly on pure  s t a n d s  o r  r e p r e s e n t a t i v e  a s s o c i a t i o n s  wi th  uniform d i s t r i b u t i o n  
o f  p l a n t  types .  Many s u b t l e  shade d i f f e r e n c e s  may be  e v i d e n t  w i t h i n  an a r e a  o f  mixed 
v e g e t a t i o n  due t o  changes i n  s p e c i e s  composit ion.  Th i s  can be a  major c l u e  i n  iden- 
t i f  y ing wet1 ands s i n c e  many i n l a n d  marshes a r e  v e g e t a t i v e l y  d i v e r s e  environments.  
The s i g n a t u r e  d e s i g n a t i o n  is  a l s o  r e l a t i v e  because seasona l  changes i n  t h e  r e f l e c -  
t a n c e  o f  p l a n t  s p e c i e s  and t h e i r  d i s t r i b u t i o n ,  a s  we l l  a s  s h i f t s  i n  p l a n t  o r i e n t a t i o n  
and s i t e  c o n d i t i o n s ,  can  a l t e r  t h e  photo image o f  a  p l a n t  community. S c a l e  changes  
and v a r i a t i o n s  i n  a tmospher ic  c o n d i t i o n s  w i l l  a l s o  a f f e c t  t o n a l  s i g n a t u r e .  
The fo l lowing  is a  g e n e r a l  d e s c r i p t i o n  o f  key image- iden t i f i ca t ion  c r i t e r i a :  
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1 a  l a r g e  v a r i a t i o n  wi th  a s h o r t  d i s t a n c e .  Ranges from b l a c k  
Lcative o f  water)  through pink t o  t h e  c h a r a c t e r i s t i c  magenta ' 
srance  o f  h i g h l y  I R  r e f l e c t i v e  . vege ta t ion .  May e i t h e r  b e  . 
sr than  o t h e r  v e g e t a t i o n - d u e  t o  presence o f  water  o r  l i g h t e r  
nore b r i l l i a n t  due t o  b r o a d l e a f s  ( l i l i e s )  o r  abundant s o i l  
Lure ( g r a s s e s  and sedges)  . 
Smooth t o  coarse .  
C i r c u l a r ,  o v a l ,  t rough- l ike  o r  i r r e g u l a r ;  conforming t o  t h e  con- 
t o u r  o f  t h e  l and .  
May b e  c o n c e n t r i c  o r  banded, h igh v e g e t a t i o n  i n t e r s p e r s i o n .  
May p a r t l y  o r  complete ly  f i l l  upland d e p r e s s i o n s ,  s h a l l o w  l a k e  
b a s i n s ,  s loughs  o r  overf low'bot tom l a n d s ;  f r e q u e n t l y  a s s o c i a t e d  
w i t h  s l u g g i s h  s t r eams ,  seepage a r e a s ,  l a k e s  and o t h e r  t y p e s  of 
s u r f  a c e  water.  
PRAIRIE 
Class I 
Ephemeral 
Pond 
Closs 1V 
Semi-permanent 
Pond or Lake 
Class II 
Temporary 
Pond 
Class V1 
Alkali 
Pond or Lake 
Class Ill 
Seasonal 
Pond or Lake 
PERMANENT 
OPEN-WATER 
Class V 
Permanent 
Pond or Lake 
Class VII 
Fen 
. Pond 
Spatial relation of vegetational zones in major classes of natural ponds and lakes. 
Stewar t ,  Robert E. and Harold A. Kantrud. 1971. C l a s s i f i c a t i o n  of N a t u r a l  
Ponds and Lakes i n  t h e  Glac ia ted  P r a i r i e  Region. U.S .  Fish and W i l d l i f e  
----- 
Serv ice  Resource P u b l i c a t i o n  92. 57p. 
61 F o r e s t e d  (wooded) Wetlands 
611 Wooded Wetlands 
D e s c r i p t i o n  
Th i s  c l a s s  a p p l i e s  t o  wet lands  dominated by t r e e s  more than 20 f e e t  t a l l .  The soi l  
s u r f a c e  i s  s e a s o n a l l y  f looded wi th  up t o  one f o o t  o f  water.  Severa l  l e v e l s  o f  vege- 
t a t i o n  a r e  u s u a l l y  p r e s e n t ,  i n c l u d i n g  t r e e s ,  s h r u b s  and herbaceous p l a n t s .  Wooded 
swamps may be  loca ted  along s t r e a m s  o r  nea r  marshes. Wooded o r  t r e e d  bogs a r e  
inc luded  i n  t h i s  ca tegory .  Success iona l  bogs may b e  i d e n t i f i e d  by a  c o n c e n t r i c  o r  
banded p a t t e r n ,  however, bogs and swamps do i n t e r g r a d e  and no hard and f a s t  l i n e  can 
b e  drawn between them i n  a l l  s i t u a t i o n s .  Bogs may be  i d e n t i f i e d  by dominant bog 
i n d i c a t o r  s p e c i e s  such a s  sphagnum, Leather- leaf  and Labrador-tea, bog rosemary,  
tamarack,  b l a c k  sp ruce  o r  nor the rn  whi te  cedar .  In l i e u  o f  v e g e t a t i o n  i n d i c a t o r s ,  
bogs a r e  i d e n t i f i e d  on t h e  b a s i s  o f  s u b s t r a t e  ( o r g a n i c  s o i l s  o r  pea t )  and water chem- 
i s t r y  (extreme pH v a l u e ,  normally a c i d  i n  our  a r e a ,  and n u t r i e n t  poor c o n d i t i o n s ) .  
Bogs which do no t  c o n t a i n  t r e e s  would be c l a s s i f i e d  under t h e  shrub swamp c a t e g o r y .  
P a t t e r n s  and shapes  a r e  impor tan t  and n o t a b l e  f e a t u r e s  c h a r a c t e r i s t i c  o f  p e a t l a n d s ,  
i.e., t h e  i n t e r - a s s o c i a t i o n a l  p a t t e r n  o f  c o n c e n t r i c i t y :  
Sphagnum P e a t l a n d s  a r e  surrounded by red  m a p l e a l d e r  swamp and t h e  shape o f  t h e  
p e a t l a n d s  a r e  o u t l i n e d  by a narrow band o f  red  maple swamp. 
Leatherleaf-Sphagnum P e a t l a n d s  a r e  bordered by a  L e a t h e r l e a f - c a t t a i l  a s soc ia -  
. t i o n .  
These p a t t e r n s  and shapes  a r e  probably  due t o  p l a n t  r e sponses  t o  g r a d i e n t s  i n  
environmental  c o n d i t i o n s ,  such a s  pH. C o n c e n t r i c i t y  is a  key f a c t o r  i n  i d e n t i f i c a -  
t i o n  o f  peat lands .  
Genera l ly ,  t h e  t r e e s  i n  woded  we t lands  w i l l  v a r y  i n  h e i g h t  and t h e  t o p s  a r e  u s u a l l y  
lower  than surrounding upland trees. Flooded deciduous t r e e s  a r e  o f t e n  s t u n t e d .  I f  
an  a r e a  can be i d e n t i f i e d  a s  Lowland Hardwoods (414)  o r  Lowland Coni fe r s  (423), it 
shou ld  be c l a s s i f i e d  a s  such under t h e  f o r e s t  ca tegory .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Color : 
Texture:  
Shape : 
P a t t e r n :  
L igh t  p u r p l i s h  magenta, r e d d i s h  brown t o  b l u e i s h  b lack  (con- 
i f e r s ) ,  deep mawe t o n e  ( tamarack,  whi te  c e d a r ) ,  d a r k  p ink  t o  
p u r p l e  o r  white (dec iduous ) ,  red-magenta-violet ( a l d e r  and 
maple).  The t o n e  w i l l  be  da rke r  i f  t h e r e  is  water underneath  o r  
l i g h t e r  if t h e r e  a r e  duckweed o r  emergents i n  t h e  u n d e r s t o r y  o r  
i f  t h e r e  is s p e c u l a r  r e f l e c t a n c e  from t h e  wa te r ,  
Course, rough t o  v e r y  rough,  uneven. May b e  mot t led  ( r e d  maple, 
a l d e r ,  wil low swamp). 
Ir r egul  a r  . 
I r r e g u l a r ,  broken and s t aggered ;  may b e  uniform when i s o l a t e d  and 
c o n c e n t r i c  when a s s o c i a t e d  wi th  o t h e r  wetland types .  
S i t e  : 
Crowns: 
Occurs i n  lowland a r e a s  and d e p r e s s i o n s ;  moist  t o  wet sites, 
s l u g g i s h  s t r eams ,  f lood  p l a i n s ,  shal low b a s i n s ;  a s s o c i a t i o n  w i t h  
sh rub  swamps, s t reams.  
V a r i a b l e ,  po in ted-cy l indr ica l  t o  b road ly  c o n i c a l  ( c o n i f e r o u s )  o r  
round topped (broadleavedl  ; Ascending o r  upward sp read ing  
branches .  
612 Shrub/Scrub Wetland 
--
Descr ip t ion  
Shrub wet lands  c o n t a i n  woody v e g e t a t i o n  less than  20 f e e t  t a l l ,  mainly  s h r u b s  and 
s m a l l  o r  s t u n t e d  trees. - The shrub  v e g e t a t i o n  may be  s t a b l e  o r  i n  a s u c c e s s i o n a l  
s t a g e  l ead ing  t o  a wooded wetland.  Er icaceous  hogs and a r e a s  o f  dead f looded trees 
a r e  a l s o  placed i n  t h i s  ca tegory .  Flooded s i t e s  a r e  normally a s s o c i a t e d  wi th  man- 
made o r  n a t u r a l  impoundments ( r o a d s ,  p i p e l i n e s ,  dams, beaver  ponds). The i n d i v i d u a l  
t r e e s  a r e  l i g h t  i n  t o n e  and t h e r e  is  a tweed-type t e x t u r e  due t o  arrangement ( j u x t a -  
p o s i t i o n )  of f a l l e n  l imbs-and t r u n k s  which is  d i s t i n c t i v e l y  l i k e  broken matchs t i cks .  
Shrub swamps t end  t o  have a random p a t t e r n ,  whereas bogs o f t e n  e x h i b i t  a  c o n c e n t r i c  
o r  banded p a t t e r n  due t o  p l a n t  success ion .  Shrub swamps a s  opposed t o  marshes a r e  
t y p i c a l l y  rougher  i n  t e x t u r e  and o f t e n  t h e  presence o f  i n d i v i d u a l  sh rub  crowns is  
q u i t e  ev iden t .  Shrubs t y p i c a l l y  have m u l t i p l e  stems. Viewing a q u e s t i o n a b l e  a r e a  
s t e r e o s c o p i c a l l y  o f t e n  r e s u l t s  i n  a quick and a c c u r a t e  i d e n t i f i c a t i o n  because  o f  
v e g e t a t i v e  h e i g h t  d i f f e r e n c e s  and topographic  l o c a t i o n  (even a t  s c a l e s  o f  1:60,000 - 
1 : 120,000). 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Color: 
Texture:  
I n t e n s e  magenta t o  brown; u s u a l l y  d a r k e r  than  wooded swamps and 
emergents;  d u l l  magenta t o  d u l l  green magenta ( l e a t h e r l e a f ) ;  
g reen ,  o range  ( sphagnum) . 
Coarse,  b u t  n o t  as c o a r s e  a s  wooded swamps; t y p i c a l l y  d i v e r s e  
s t a n d s  o f  uneven h e i g h t ;  g ra iny .  
Shape: Ir r egu l  a r  . 
P a t t e r n :  
S i t e :  
Uniform when i s o l a t e d  and c o n c e n t r i c  when a s s o c i a t e d  w i t h  o t h e r  
wet lands  ; random appearance o f  i n d i v i d u a l  sh rubs  may b e  e v i d e n t .  
Along s l u g g i s h  s t r eams ,  i n  smal l  pockets  and d e p r e s s i o n s ,  adja-  
c e n t  t o  sha l low and deep marshes and o c c a s i o n a l l y  on f l o o d  
p l a i n s ,  o f t e n  wi th  s t r eams  o r  channe l s  l e a d i n g  i n  and o u t  o f  t h e  
a r e a .  
62 Non-Forested Wetlands 
- 
621 Aquat ic  ' ~ e d  Wetland 
- 
Descr ip t ion  
Aquatic beds a r e  submerged, f l o a t i n g  leaved o r  f l o a t i n g  p l a n t s  cover ing more than  30 
p e r c e n t  of  a  water  s u r f a c e .  Typ ica l  p l a n t s  a r e  yel low water l i l y , '  duckweed and pond 
weeds. This wetland type  is b a s i c a l l y  a  t r a n s i t i o n  zone (dominated by submergents)  
between open water l a c k i n g  macrophyte p l a n t  growth and t h e  emergent t a x a  o f  t h e  more 
landward communities. 
The d e l i n e a t i o n  o f  a q u a t i c  beds is  p a r t i c u l a r l y  dependent upon f i l m  type ,  s c a l e  and 
d a t e  o f  t h e  imagery a s  well a s  water t r ansparency  and t h e  amount o f  a tmospher ic  
a t t e n u a t i o n .  'Zhese f a c t o r s ,  i n  con junc t ion  wi th  t h e  dep th  o f  t h e  x a t e r  above t h e  
submergents,  de te rmine  whether submergents w i l l  be  images. 
The t o n a l  s i g n a t u r e  of submergent v e g e t a t i o n  on C I R  photography i s  t y p i c a l l y  l i g h t e r  
than  t h e  surrounding water  (which may c o n t a i n  submergents a t  dep ths  beyond t h e  water  
p e n e t r a t i o n  c a p a b i l i t i e s  o f  t h e  f i l m )  y e t  i t ' s  d a r k e r  than o t h e r  t y p e s  o f  a q u a t i c  
v e g e t a t i o n .  In sandy s h o a l  a r e a s ,  however, t h e  water s i g n a t u r e  t e n d s  t o  be towards  a  
l i g h t  b l u e  and t h e  submergent v e g e t a t i o n  is normal ly  da rker .  F l o a t i n g  and f loa t ing-  
leaved p l a n t s  (duckweed and water  l i l y )  a r e  u s u a l l y  l i g h t  i n  tone  due t o  t h e  h i g h  
r e f l e c t i v i t y  o f  t h e  l e a v e s ,  its broad-leaved s t r u c t u r e  and i ts h o r i z o n t a l  o r i e n t a t i o n  
on t h e  water s u r f a c e .  
If t h e  a q u a t i c  beds  cover  a l l  o f  t h e  s u r f a c e  o f  t h e  water (e.g., a  pond covered w i t h  
duckweed), t h e  t e x t u r e  w i l l  be  v e r y  smooth and uniform. However, i f  v e g e t a t i o n  cover  
i s  in termixed w i t h  open water (e.g.,  s p a r s e  growth o f  water l i l i e s ) ,  t e x t u r e  w i l l  
appear  mott led o r  b lo tchy .  
Aquatic beds do n o t  extend much above t h e  water  s u r f a c e  a l though t h e y  may appear  t o  
be  bslow t h e  s u r f a c e .  Rooted f loa t ing- leaved  v e g e t a t i o n  appears  i n  smal l  mats s c a t -  
t e r e d  over  t h e  water o r  i n  narrow s t r i p s  a t  t h e  edges  o r  f r i n g e  o f  a  water  body. 
F ree  f l o a t i n g  p l a n t s  a r e  o f t e n  blown t o  t h e  leeward ( u s u a l l y  e a s t )  s i d e  o f  a water 
body.. Both t y p e s  a r e  normal ly  found o n l y  i n  calm, p r o t e c t e d  water.  
I n t e r p r e t i v e  
Color: 
Texture:  
Shape : 
P a t t e r n :  
S i t e :  
C h a r a c t e r i s t i c s  
B r i g h t  pink t o  medium pink (wa te r  l i l i es ,  pondweed), deep  o range  
~o d a r k  g reen ,  b l u e  green (wa te r  m i l f o i l ) ,  deep  red  ( c o o n t a i l ) ,  
l i g h t  p ink (duckweed), cream, whi te  o r  g ray  b l u e  ve ry  l i g h t  t a n  
( g r e e n  a l g a e  mat ) ,  l i g h t e r  than  water o r  d a r k e r  than  ve ry  sha l low 
w a t e r s  u n d e r l a i n  by sand. 
F ine ,  v e r y  smooth, uniform o r  g r a i n y  (duckweed), o r  c o a r s e r  
( pondweed, c o o n t a i l )  . 
Round t o  e longa ted  (wa te r  l i l y ) ,  round (pondweed), v e r y  d i s t i n c t  
boundar ies  (wa te r  m i l  f o i l )  , amorphous o r  i n d i s t i n c t  boundar ies  
(g reen  a l g a e  mat) . 
Uniform, m o t t l e d ,  b l o t c h y .  
In  t h e  wa te r ,  n e a r  s h o r e ,  wave-protected a r e a s ,  ponds, water- 
f i l l e d  d r a i n a g e  a r e a s ,  s torm sewer o u t f a l l s ,  woodland pools.  
622 Emergent Wetland 
D e s c r i p t i o n  
These a r e  a r e a s  dominated (30  p e r c e n t  o r  more cover)  by e r e c t ,  roo ted  herbaceous  
hydrophyt ic  p l a n t s  which a r e  growing o u t  o f  s t a n d i n g  water o r  waterlogged s o i l s .  
Typ ica l  emergent p l a n t s  a r e  c a t t a i l s ,  b u l r u s h e s ,  r u s h e s ,  reed g r a s s ,  bur r e e d ,  arrow 
arum, arrowhead, pickerelweed and sedges .  
Marsh a r e a s  c o n t a i n i n g  emergent t y p e s  o f  a q u a t i c  p l a n t s  can be  d i f f e r e n t i a t e d  from 
a q u a t i c  beds and open water  by t h e  magenta hues  i n d i c a t i v e  o f  dense r  v e g e t a t i v e  cover  
and by a  c o a r s e r  t e x t u r e .  S e p a r a t i n g  emergent marshes from shrub swamps u s u a l l y  
p o s e s  l i t t l e  problem because o f  d i f f e r e n c e s  i n  t e x t u r e  and p a t t e r n ,  and when viewed 
s t e r e o s c o p i c a l l y ,  he igh t .  
Emergents wi th  a  p e r s i s t e n t  d e t r i t u s  which remains above t h e  water (e.g.,  c a t t a i l s )  
show v e r y  l i g h t  t o n e s  on s p r i n g  photography due t o  bleached d e a d . v e g e t a t i o n  ( s t e m s ) .  
Some c l a s s i f i c a t i o n  systems d i s t i n g u i s h  between sha l low and deep marshes on t h e  b a s i s  
o f  a water d e p t h  o f  6 i n c h e s  and a  p lant -water  r a t i o  ( cover )  o f  50%. Image d i s c r i m i -  
n a t i o n  between deep and sha l low marshes i s  o f t e n  d i f f i c u l t  because water d e p t h  d e t e r -  
mina t ion  is n o t  d i r e c t l y  o b t a i n a b l e  from a e r i a l  imagery. It is p o s s i b l e  t o  i d e n t i f y  
and d e l i n e a t e  d i s c r e t e  sha l low marshes t h a t  n e a r l y  f i l l  sha l low l a k e  b a s i n s  o r  
s loughs .  However, i n  a r e a s  tifiere deep and sha l low marshes border  each o t h e r  it i s  
d i f f i c u l t  t o  p r e c i s e l y  l o c a t e  t h e  d e e p s h a l l o w  boundary (approximate ly  where 6 i n c h e s  
o f  wa te r  dep th  o c c u r s ) .  
Some emergent t y p e s  have v e r y  d i s t i n c t i v e  s i g n a t u r e   characteristic^. For example, 
hybr id  c a t t a i l  ( typha  g l a u c a ) ,  when canopy is  homogeneous and compls le ly  pure ,  it h a s  
a  b r i g h t  green hue on C I R  photography. A midseason s h i f t  from crimson o r  magenta t o  
g reen  f o r  non-hybrid c a t t a i l s  i n d i c a t e s  a  d e c r e a s e  i n  I R  r e f l e c t a n c e  a s s o c i a t e d  wi th  
dehydra t ion  o f  mesophyll d e g e n e r a t i o n  accompanying e a r l y  senescence.  
Muskrat houses may be  d e t e c t a b l e  i n  emergent wet lands  a s  s m a l l ,  d i s t i n c t i v e  whi te  
d o t s .  Some may b e  r inged  by a  narrow d a r k  band o f  water.  S ince  c a t t a i l s  and bul- 
r u s h e s  a r e  t h e  p r i n c i p a l  v e g e t a t i o n  compris ing muskrat h a b i t a t s ,  t h e  photo i n t e r -  
p r e t e r  can be c e r t a i n  t h a t  one  o r  b o t h  p l a n t s  a r e  p resen t .  
Reed g r a s s  v a r i e s  i n  c o l o r  from g r e e n s  t o  r e d s  t o  p inks ,  depending i n d i r e c t l y  upon 
wa te r  q u a l i t y  and s o i l  mois ture .  However, it h a s  a  c h a r a c t e r i s t i c a l l y  smooth, vel -  
v e t y  t e x t u r e  due t o  l a c k  of l e a f  bending and l a r g e  d i s t i n c t  heads. It is  o f t e n  found 
i n  d i s t u r b a n c ~  a r e a s  (e.g . , dredge  s p o i l  d e p o s i t s )  . 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Color : Red, deep  red-brown, b l u e  g reen ,  d u l l  green o r  mot t led  whi te  
p a t c h e s  o f  b leached s t a l k s  ( c a t t a i l ,  bur r e e d ) ,  mediun red-brown, 
d a r k  g r a y  red-brown, browns, o l i v e  d r a b s ,  d a r k  g r e e n s  ( b u l r u s h ,  
r u s h )  , s t r o n g  p i n k ,  p u r p l i s h  p ink (pigweed, smartweed),  p i n k s  
( s e d g e s ) ,  l i g h t  p i n k ,  g r a y  p ink ,  g r a y ,  b lue  g r a y ,  g r a y  b l u e  
( g r a s s e s )  , b r i l l i a n t  green b l u e ,  da rk  green b l u e ,  whi te  (dead 
v e g e t a t i o n ) .  
Texture: 
Shape : 
Pat te rn  : 
Si t e :  
Normally medim but may be smoother o r  f i n e  i f  s tands  a r e  pure, 
emergents may have a  s l i g h t l y  granular  t ex ture .  
I r r e g u l a r  . 
May be  concent r ic  o r  banded around lake. 
Occurs i n  depress ions  i n  moraine, till p la in  and outwash and fre- 
quent ly  borders  open water i n  such depressions,  shallow s h o r e l i n e  
a r e a s  of  l akes .  
623 Wetland F l a t s  
-
Descript ion 
These a r e  l eve l  o r  near ly  l e v e l  d e p o s i t s  of unconsolidated sand, mud o r  organic  sedi-  
ments wi th  l e s s  than 75% a e r i a l  coverage of s tones ,  boulders o r  bedrock'and less than 
30 pe rcen t  vege ta t ive  cover.  Wetland f l a t s  support  l i t t l e  o r  no vege ta t ion  and a r e  
exposed during per iods  o f  low water. S i t e s  next t o  water t y p i c a l l y  appear i n  mid- t o  
late-summer. They a r e ,  f o r  t he  most p a r t ,  temporary fea tures .  
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Color: Usually dark brown t o  black. Not .as dark a s  open water (b l ack ) ;  . 
gray ,  gray/green o r  may be  white,  cream i f  sandy. 
Texture: Smooth t o  f i ne .  
Shape: Usually an i r r e g u l a r  band, l i n e a r ,  patchy. 
Pat tern:  Narrow, i r r e g u l a r  band. 
S i te :  Usually found next t o  r i v e r s  o r  streams, occas iona l ly  a t  water 
i n t e r f a c e  of  l ake  o r  pond, drained muckland (dra inage  d i t c h e s  
always p re sen t ) ,  very l e v e l  surface.  
( 7 )  BARREN LAND 
D e s c r i p t i o n  
Barren land is land o f  l i m i t e d  a b i l i t y  t o  suppor t  l i f e  and l i t t l e  o r  no -vegetat ion.  
Land t empora r i ly  ba r ren  owing t o  man1 s a c t i v i t i e s  and where it may b e  reasonab ly  
i n f e r r e d  t h a t  t h e  land w i l l  be r e t u r n e d  t o  i ts  former use ,  is included i n  one o f  t h e  
o t h e r  c a t e g o r i e s .  A g r i c u l t u r a l  land t e m p o r a r i l y  wi thout  v e g e t a t i o n  because  o f  til- 
l a g e  p r a c t i c e s  is  s t i l l  c l a s s i f i e d  a s  a g r i c u l t u r a l  l and .  S i t e s  f o r  urban development 
s t r i p p e d  o f  cover  b e f o r e  c o n s t r u c t i o n  beg ins  should be c l a s s i f i e d  a s  urban and b u i l t  
up. Areas of  e x t r a c t i v e  and i n d u s t r i a l  land having waste and t a i l i n g s  dumps should  
b e  placed i n  t h e  r e s p e c t i v e  e x t r a c t i v e  and i n d u s t r i a l  ca tegory .  I n  t h e  Michigan 
C u r r e n t  Use Inventory  t h e  t h r e e  main c a t e g o r i e s  o f  b a r r e n  l a n d s  a r e  ( 7 2 )  beaches  and 
r i v e r b a n k s  o f  exposed sand and ground, (73)  unvegeta ted  sand dunes and ( 7 4 )  a r e a s  o f  
b a r e  exposed rocks .  An a d d i t i o n a l  t y p e ,  t r a n s i t i o n a l  a r e a s ,  is  included i n  t h i s  
c a t e g o r y  under t h e  Michigan Land Cover/Use C l a s s i f i c a t i o n  System. T r a n s i t i o n a l  a r e a s  
a r e  s i t e s  of exposed e a r t h  which an image i n t e r p r e t e r  cannot  r e l i a b l y  p r e d i c t  t h e  
f u t u r e  use o f  o r  d i s c e r n  t h e  p a s t  u s e  o f .  Most ba r ren  l a n d s  have ve ry  b r i g h t  whi te  
and smooth t o n a l  s i g n a t u r e s ,  p a r t i c u l a r l y  on c o l o r  i n f r a r e d  photography. 
I n t e r p r e t i v e  C h a r a c t e r i s t i c s  
Color: 
Texture :  
Shape : 
P a t t e r n :  
S i t e :  
Very b r i g h t  whi te .  
Often ve ry  smooth. 
May conform t o  c o n f i g u r a t i o n  Q f '  a  water body. 
Often l i n e a r  o r  c u r v i l i n e a r .  
May b e  c l o s e  o r  a d j a c e n t  t o  water bodies .  
